This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


■ 

^^^^^^H 

1 

■^H 

■ 

^Afl 

1 

^^^H 

■ 

^^H 

1     A    461767       ^ 

r 


THS 

REPERTORY 


or 


ARTS,  MANUFACTURES, 

AVD  /. 

agricultureAv^ 

^mijairtina  of  Vn^, 

ORIGINAL  COMMUNICATIONS,  ^\  •/. 
SPECinCATIONS   OF    PATENT    INVENTIONS, 
PRACTICAL  AND  INTERESTING  PAPERS, 

SELECTED  FROM 

THS    PHILOSOPHICAL    TRANSACTIONS    AND 
SCIENTIFIC  JOURNALS  OF  ALL  NATIOJ^S. 

MONTHIiY  INTELLIGENCE 

RSLATIVO    TO  i      *-        ^   ^-  ^^ 

THE    USEFUL  ARTS, 
PROCEEDINGS  OF  LEARNED  SOCIETIES, 

AMD 

NOTICES  OF  AU.  PATENTS  GRANTED  FOR  INVENTIONS. 


VOLUME  IV.— SECOND  SERIES. 


tUnmm :        /  ^  ^ 


PRINTED     POR    J.    WTATT, 
KB^ERTORY  -  QfFICE,    RATTOM  -  OARDBW. 

1804. 


T 


KicxoLS  iai  Son  Priotmi 
lUd  Lioa  PaSv,  Flett  StrteC 


I    1    1   I    I 


m    ) 


CONTENTS 


OP    THE 


FOURTH  VOLUME,  SECOND  SERIES. 


Specifications  of  Paienls, 

^^r.  Newstbad*s^  for  preparing  Barilla  and  Kelp,  and  the  neu- 
tral Salu  obuined  therefrom,  —  ..  _  ..  I 
Mr.  Stuard*s,  for  a  Method  of  strengthening  Shipsy  —  6 
Mr.  Craamek's,  for  making  Verdigris  with  Ingredients  the  Pro- 
duce of  Great  Britain,  —  .  —  —  9 
Mr.  Gould's,  for  an  Hydrometer,  —  —  iQ 
Mr.  HuDDART*s,  for  making  great  Cables  and  other  Cordage,  81 
Mr.  Davis's,  for  a  Machine  for,  and  Method  of,  cleansing  and 

sweeping  Chimneys,  and  extinguishing  them  when  on  fire,  go 

Mr.  Kentish's,  for  an  improved  Derrick  for  loading  and  unload- 
ing Ships,  —  —  —  —  QB  ' 
Mr.  Ransomb*s,  for  making  and  tempering  Cast-iron  Ploagh-shares,  ffj 
Mr.  Hoopbr's,  for  Machinery  for  cleansing  Harbours,  Rivers,  &c.  l6l 
Mr.  Bbvaks's,   for  applying  Machinery  for  striking  or  sticking 

Mouldings,  —  —  —  —  17 1 

Miss  Bell's,  for  sweeping  Chimneys,  and  a  new  Manner  of  con- 
structing them,  —  —  —  174 
Meff.  Roberts  and  Cathery's,  for  eradicating  Smut  from  Wheat,  Itl 
Mefl*.  Trevithick  and  Vivian's,  for  Improvements  on  Steam- 
Engines,  and  for  applying  them  to  driving  Carriages,  —  ^1 
Mr.  Everett's,  for  Salisbury  Angola  Mole  Skin,  — .  24Q 
Mr.  Hatbly's,  for  some  reducing  Fluxes  for  purifying  Mineral 

and  Metallic  Bodies,  —  —  — -  95Q 

Mr.  Boond's,  for  a  new  Muuui'actnre  of  mixed   and  coloured 
Cptloa  Vclveu,  &c.  —  —  —  S5t- 

atr  Mefl; 


sr  cowTiNTf  or  voi.  iv.  #«coiro  sb&xb$« 

P^ge 
SdeiT-  SvAar  and  WHiTTBMoiu't,  for  i^  Machine  (or  making 

Card6  for  carding  Wool,  &c.  —  —  3fl 

Mr.  HAWKiir8*8,  for  new  Aflachinery  and  Methods  for  Writing* 

Pointing,  &c.  —  —  —  —  3«7 

Mr.  LoosEMORe'a,  for  manufacturing  Cloth,  —  840 

Earl  of  DuNootrALD*8,  for  preparing  Hemp  and  Flax»         —        844 
Mr.  WoLLA8TOV*8,  for  an  Improvement  in  Spectacles,  401 

Mr.  Bevvst^s,  for  a  Method  of  felting  Woollen  Cloth,  408 

Mr.  HrMAN*8,  for  a  Composition  for  shaving  without  Raior, 

Soap,  or  Water,  —  —  —  40S 

Mr.  Mbduur8T*8,  for  a  condensing  Wind>£ngine,  —         406 

Original  Commumcaiions, 

\ 
Observations  on  Mr.  Stuard's  Patent  for  strengthening  Ships. 

By  the  Patentee,  —  —  —  —         • 

On  the  Means  of  abolishing  the  horrid  Practice  of  sweeping  Chim- 
neys by  Children.     Communicated  by  the  Author,         —  51 

Observations  on  Mr.  Kentish*s  Patent  for  an  improved  Derrick 
for  loading  and  unloading  Ships,  &c.     By  the  Patentee^  *      94 

Description  of  an  Apparatus  for  extinguishing  Fii[es  in  Cotton 
Factories,  Sec,  to  be  attached  to  Steam-£ngines  or  Water-Mills. 
Communicated  by  the  Author,  —  —  281 

Description  of  an  Improvement  on  the  Siphon.  Communicated 
by  Mr.  John  Norton,  —  —  —        ^66 

On  the  Advantages  of  Mr.  Boswell's  Patent  Method  of  con- 
structing Ships.     Communicated  by  the  Inventor,  —        480 

Description  of  a  self-acting  Water-Closet.  Communicated  by  Mr. 
Benjamin  Hooke,  —  —  —  487 

Papers  selected  from  the  transactions  of  Philosophical  Societies,  S^c. 

Hints  regarding  Cattle.  By  Sir  John  Sinclair,  Bart.  —  36 
Experiments  on  extreme    Branch-grafting  of   Fruit-Trees.    By 

William  Fairman,  Ksq.  —  —  —        98 

Metliod  of  dyeing  Cotton-Yarn  a  fixed  Turkey  Red.     By   M, 

Pierre  JacqufsPapillon,  —  —  105 

Appendix  to  Sir  John  Sinclair's  Essay  rcgardmg  Cattle,  110 

Remarks  on  tlie  Resistance  of  Fluids.    !E^'  Dr.  Yovng,       —        I21 

Accouul 


I    I    I   I 


•OKTBVTS  OP  VOt.  IV.   iBCOND  SBEIBi.  T 

Account  of  tome  Experiments  on  the  Descent  of  the  Sap  in  Trees. 
By  Thomas  Andrew  Knight,  Esq.  —  —  18t 

A  Chemical  Analysis  of  some  Calamines.  By  J.  Smithsok, 
Esq.  —  —  —  —  _         2H 

On  Meteorology  as  applicable  to  Husbandry.  By  Rev.  Mr. 
HoLMBs,  •—  —  —  —  271 

On  the  Preparation*  Culture  and  Use  of  the  Orchis  Root.  By  Dr. 
Pbrcival,  —  —  —  —  S74 

Account  of  a  Method  of  gaininij;  Land  from  the  Sea.  By  Mr. 
JoHv  Knapping,  —  —  —  ^l^ 

Account  of  Experiments  on  feeding  Cattle  on  Poutoes.  By  John 
Christian  Curwen,  Esq.  —  —  —        417 

Observations  on  the  Chay  Root,  a  Species  of  Madder  used  for  dy- 
ing durable  Red  Colours  in  the  East  Indies.    By  J.  Fleming*    423 

Account  of  the  Method  used  to  recover  the  Dutch  Frigate  Ambus- 
cade, sunk  near  the  Great  Nore.    By  Mr.  Whidbby,        —       4«7 

Papers  translated  from  Foreign  Works* , 

On  the  Employment  of  Aerosutic  Machines  in  the  Military  Sci- 
ence, and  for  the  Construction  of  Geographical  Plans.    By  A. 

F.   LOMET,  — »  —  —  —  Sf 

Method  of  procuring  very  strong  Vinegar  at  a  triHing  Expense,  65 

Memoir  on  Vinous  Fermentation.    By  M.  Thenard,  67,  ISO 

Improved  Method  of  preparing  liquid  Ammoniac,  —  74 

Method  of  obtaining  pure  Metallic  Cobalt.    By  M.  Tromms- 

DORFF,  —  —  —  —  136 

Extract  from  a  Memoir  on  the  rebrlfuge  Principle  of  Quinquina. 
ByM.  Seguin,  —  —  —  —        127 

Improved  Method  of  preparing  Mineral  Kermes,  —  140 

Method  of  manufacturing  Earihen-Ware  capable  of  resisting  sud- 
den Transitions  from  Heat  to  Cold.    By  M.  FouRMr,         141.  211 

Memoir  on  the  refining  of  Lead,  and  a  new  economical  Method  of 
constructing  Cupels.     ByM.  Duhamel,  —  I94 

Description  of  a  pertable  Thennomeier,  to  ascertain  the  Tempera- 
ture of  Vats,  Coppers,  &c.  and  for  other  Uses,  —  228 

On  the  Art  of  hardening  Copper,  —  —  23  ^ 

Method  of  converting  into  Ether  almost  the  Whole  of  any  Quan- 
tity of  Alkohol.    By  M.  Van  Mons«  «-  •—  289 

Method 


«i  ««iiTsim  or  vot.  ir.  •Bcoir»  tniit. 

Method  of  producing  Frait  from  Trees  inclined  to  ran  to  Wood, 
and  of  increasing  the  Strength  of  Timber-Trees.    By  A.  G.  M. 

SURIRAY  DeLARUE,  —  —  —  —  fSfi 

^Process  for  extracting  Soda  from  Minerals.    By  M.  KlaprotH^    295 
Notice  on  8e\*enil  Processes  for  gilding  and  silvering  Metals*  S98 

Kotice  on  the  Dutch  Method  of  sahing  Herrings,  — *  BO^ 

On  the  dooble  Refraction  of  Rock-Crystal.    By  P.  Torelli  di 

Narci,  —  —  —  —  367 

Method  of  constructing  Chimneys  to  prevent  them  from  smoking. 

ByM.PiAULT,  —  —  -^  —  371 

Description   of  WoulPs  Apparatus  with  moveable  conducting 

Tubes.    By  M.  Schmidt,  —  —  —  S7S 

£xtract  from  an  Essay  on  the  Preparation  of  Prussiate  of  Potash 

perfectly  free  from  Iron ;  by  J.  Richter.    With  Experiments 

on  Combinations  of  Prussic  Acid  with  salifiable  Bases  ^  by  J. 

B.  Van  Moks,  —  —  —  —        374 

Observations  on  the  Imperfection  of  Furnaces  for  Evaporation,  and 

on  a  new  Method  of  constructing  them.  By  M.  Curaodau,  383 
On  the  Preparation  of  pure  Gallic  Acid.  By  J.  B  Richter,  3M 
Process  for  extracting  the  Salt  with  a  calcareous  Basis  contained  in 

yellow  Quinquina.    By  M.  Deschamps,  ^  -^  89I 

,   Mew  Process  for  preparing  the  Muriates  of  Barytes  and  of  Stron- 

tian.    By  M.  Bouillon  la  Grakge,  —  —  439 

On  the  Preparation  of  a  Blue  Colour  from  Cobalt,  as  fine  as  Ul- 
tramarine.   By  M.  Thenard,  —  —  —        44^ 
Simple  and  constant  Process  for  obtaining  the  Colour  known  by 

the  Name  of  Turkey  or  Adrianople  Red,  in  its  greatest  Beauty 

and  Solidity.    By  M.  Hagssmann,  —  —  45t 

Account  of  the  Bridge  which  is  constructing  at  Paris  between  the 

Louvre  and  the  Hotel  de  Quaire  Nations,  and  of  the  Eaperi- 
•    menis  made  to  ascertain  its  StabUity»  —  —  45$ 

Account  of  an  improved  Machine  for  stamping  Ores.    By  M. 

Dubambl,  _.  i—  —  —  4(1 

Monthly  Intelligence  relnting  to  Arts,  Mamifactures,  ^c. 

Composition  for  covering  the  Stems  of  Trees,  —  76 

Threshiog'Mill — Parsnips— Hemp  —  —  —        77 

Manures — Lord  MuLoravs*s  Premiums  —  —     -78 

Preventive 


eOVTBllTS  OF  VOL.  IV.   tlCOND  tBKISS.  Vll 

Pag. 
PKveDtive  of  the  Plague — Method  of  giving  to  Malt  Spirit  the 

Flavour  of  Brandy^  —.....-.  7g 

Wool  of  New  South  Wales,  -.—.-«  so 

Action  for  Damages  for  taking  an  undue  Adva«itage  of  the  Com- 
munication of  an  Invention,  and  obUtning  the  King's  Pateni,  to 
the  Prejudice  of  the  Inventor,  —  —  169 

Action  for  Infringement  of  a  Patent,  —  —  166 

Smithfield  Club— New  Thermometer,  —  -~  168 

Society  for  improving  the  Condition  of  Chimney  Sweepers,  169 

Bath  and  West  of  England  Society  of  Arts,  &c.  —  I69 

Highland  and  Agricultural  Society  of  Scotland,  —  Sd6 

Qescription  of  a  Mechanical  Pulley,  —  —  £38 

Depth  of  Rain  fallen  at  Liverpool,  —  —  £89 

Obaervations  on  improved  Machinery  in  the  Woollen  Manufac- 
ture, —  —  —  —  . —  S07 
Improvemeut  in  the  Vannfactnre  of  Hemp  and  Flax,  •—  811 
Advantages  of  deep  ploughing  for  Potatoes,  —  -—  SIS 
Potatoes  recommended  for  feeding  Sheep.  —  —  81$ 
Machine  for  measuring  the  Rapidity  of  Bodies  discharged  by  Ar- 

tilleiy,      —  —  —  —  —        S16 

Account  of  Food  coDsvmed  by  Mr.  WflnTLB^a  Prtee-Hog,  S 17 

Contrivance  lor  wanning  Carriages,  —  —  318 

New  Earth  called  Augustine — Machine  for  shearing  Cloth,  3 19 

Society  of  Sciences  of  Bordeaux — Society  of  Agriculture  of  Paris,    3g6 
New  Thrashing  Mill — ^Engraving  on  Stones,  —  397 

Method  of  preserving  Turnips  from  the  Fly,        — •  —       898 

Experiments  on  Wool — Method  of  preserving  Pulse  from  Weevils,  399 
The  Cow-PoK  a  Preventive  of  the  Rot  in  Sheep,  —  4tii 

Use  of  Garlic  against  Moles — New  Preparation  of  Vinegar,  462 

New  Sahatilute  for  Coffee  —  Discovery   of  a  new  Species  of 

Wheat,  —  —  --  —  463 

Method  of  purifying  corrupted  Water,  —  —  •         464 

Fatents  granted  for  Inventions  in  the  Months  of  October,  TMovem- 
¥*,  December,  January,  February  and  March,    80.  160.  240.  320. 

400.  464 


PLATES. 


<    Tiii    ) 


PLATES 


IN    THE 


FOURTH  VOLLnSIE,  SECOND  SERIES. 


1.  Method  of  strengthening  Ships,  .-.«•§ 

2.  Instrument  to  ascertain  the  Wear  of  Gold^  -»  S4 
9.  Sectionof  aSuck  of  Chiaineys»               ^                 -—65 

4.  Machine  for  making  Cordage,  —  —  88 

5.  Improved  Derrick,  —  —  —  96 

6.  Illustration  of  Mr.  Fairman*s  Method  of  extreme  JBranch* 

grafting }  and  of  Dr.  YouifG't  Remarks  on  the  Resistance 

of  Fluids,         —  —  —  —  104 

7.  Machinery  for  cleansing  Harboura,  &c.  —  —  17O 
'S.  Vachine ry  for  striking  or  sticking  Mouldings,  — -  174 
9,  10,  11.  I  mproveiiicnts  on  the  Steam-Engine,              »-             S43 

12.  Machinery  for  Drawing,  &c.  —  —  —  340 

13    IiHproved  Gun-Lock,  — .  —  •«  34$ 

14.  lin*.'roved  Si)>hon;   Contrivance  to  pre\'ent  Chimoeyt  from 

srnokiug;  Improvement  on  Woulfs  Apparatus ;  and  £vt« 

pu rating  Furnace,  —  —  -«  9gl^' 

15.  Cop'lensing  Wind- Engine,  ...«.•  ..^  41^ 

16.  Improvement  on  Spectacles  ^  Self-acting  Water-Closet ;  and 

Machine  for  stamping  Ores,         _  _  ..        43I 

17.  Catt-Iron  Bridge,  *—  —  -4  «.  4C8 


THE 

kEPERTORY 


OF 


ARTS,    MANUFACTURES, 


AND 


AGRICULTURE. 


Number  XIX.       SECOND  SERIES.        Dec.  1,  1803. 

Specification  of  the  Patent  granted  to  Thomas  Newstead^ 
of  Kingston^upon-Nuilfin  the  County  of  York  y  Chemist: 
for  a  Metliod  of  preparing  Barilla  and  Kelp^  atid  i/te 
neutral  Salts  obtained  tliertfrom. 

Dated  June  18,   1803. 

X  O  all  to  whom  these  presents  shall  QQm%^  &g. 
I  Now  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 

1  I  the  said  Thomas  Newstead  do  hereby  declare,  that 

my  sud  invention  is  described  in  manner  following ;  thait 

is  to  say : 

H(no  Barilla  and  Kelp  is  to  be  prepared fhr  Soap-makinf^ 
Bleaching y  and  Alum^making. 

Tint,  I  prepare  barilla  and  kelp  to  obtain  the  alkali 
they  contain  in  a  concentrated  state  by  liziviatioQ,  and 
separating  the  neutral  salts  from  the  alkali. 

Secorid.  I  decompose  the  sulphate  of  potash  and  ful* 
phate  of  soda  (neutral  salts)  separated  firom  bariUa  modi 
kelp. 

YOL.  IV.~SlC0KD  SiRXSSt  B  ThW« 


i    Patent  for  a  Method  of  preparing  Btnilla  and  Kefy^ 

Third.  I  prepare  tbe  mariaie  oF  potash,  which  I  sepa- 
rate from  barilla  and  kdp,  for  the  use  of  the  alum- 
manu£acturer« 

Fourth.  I  separate  the  neutral  salts  eontained  in  soap* 
makers  spent  lie,  their  salts  prepared  from  spent  lie,  and 
the  black  ash  prepared  from  their  salts  or  spen^  lie. 

Fifth.  I  decompose  tbe  sulphate  of  potash  and  sulphate 
of  soda  contained  in  the  soap-maken  q^ent  be,  and  their 
salts  prepared  from  their,  spent  lie,  and*  the  black  asb 
prepared  from  their  salts  or  spent  lie. 

Sixth.  How  I  api^jr  the  alkalies,  and  neutral  salts,  to- 
aoap-makingy  bkaching,  and  alum-making. 

Y.  To  concentrate  die  alkali  contained  in  barilla  and 
lMp>  I  grind  it  very  small,  then  saturate  any  quantity  of 
water  my  pan  will  conveniently  boil  (which  is  a  ilau 
bottomed  cast*iron  pan).  I  add  barilla  or  kelp,  by  &. 
small  quantity  ^x  a  time,  till  tbe  boiling  water  is  qnite 
saturated^  I  thea  turn  tbe  lii^or  Qver  into  a  vat,  pro« 
Tided  with  sand  to  filter.  \  add  about  half  as  much  water 
to.  the  remains  iq  the  p^n  .a&  ].  hod  at  £j:;^t,  and  allow  it  to> 
boil,  and  then  turn  it  into  the  vat  to  filter.  I  then  fill 
np  the  pan  with  fresh  water,  and  boil  the  remaining  ba- 
rilla or  kelp  for  a  short  time ;  then  draw  or  damp  the 
fire,  to  allow  the  residue  of  the  barilla  or  kelp  to  fall  to- 
the  bottom  of  the  pan,  which  I  take  out  with  a  proper 
draining-shovel,  and  consider  it  worth  nothing  more  tliat» 
for  manure,  or  fdr  the  use  of  the  glass-manufacturer.  I 
tlien  saturate  .this  water  oi:  weak  lie  wiib  fresh  barilla  or 
kelp,  and  go  on  as  above. 

Nejct  I  take  the  filtered  liquor,   and  fill  up  a  fiat* 

bottomed  iron  or  lead  pan,  and  boil  till  a  strong  pellicle 

is. formed  \  this  is  to  be  tasted,  to  know  what  neutral  salt 

•it  is ;  it  is  luostly  sulphate  oi  potash,  but  is  easily  kuown 

.  by^.  being  yery  insoluble  in  the  nK)utIi,  and  feeling  like 

aaud 


-sand  betwd^D  the  teeth.  When  Milpfaa^ef  potash  tp^pctit 
first,  which  I  kn^rw  froih  the  pellicle,  T  bbil  ddW,  raft 
Uke  oQt  the  salt  ^  it  foils  to  the  bottom  of  the  pan,  fte» 
queetly  tatfKhig  the  pellidie,  to  dtstcHrer  lRrh<!n  It  biUnned 
of  moriatcof  potash,  which  b the nesft  «dt to appeair,  (ib 
barilla  or  ketp  is  neret  -found  ft«e  of  it,)  and  is  khomi 
by  its  sttxmg  sak'alid  'diAgteettble  bitter  (aalte.  As  socfii 
as  I  find  the  pelDcte^fotttfefl^mufhite  Of  potash,  !  drafr 
the  fire,  and  allow  l9ie  li^f  to  be  itiR  fbr  aboilt  tea 
minutes.  I  tbftti  take  a  dhihting^iihchrely  and  take  out  all 
the  sah  that  has  ftfDen  to  the  bottOlh  df  "the  pat),  which 
will  b^  sdtphate  '^  pcjti^h.  After  dris  \i  iSone,  I  turn 
the  remaining  Kqnor  into  a  bocdef ,  aiid  fet'  it  stafifl  tSl 
qaite^oM.  I  then  riitufn  it  into  the  pati,  to  b(^  boiled 
again  till  a  pcllide  is  fofml^d,  stnd  then  to  *bti  trtUiH^ 
into  the  cooler,  having  fltst  taken  dtft  df  tte  cOoieir  Hi 
riie  crystris  of  mnriatc  of  potdrii  .'formed  iH  the  last  eooi* 
ing.  They  most  be  phtinto  a  boa  or -basket  to  drain  dty. 
andthenartfin  a  proper  state  to  ba  iised  by*  flie  alum- 
manufiirttrtef.  Boiling  and'doolhig  k  to  be  repeated  tA 
no  more  Imiriate  Of  p6tash  is  obtained.  The  reronhing 
is  4rted  dot^,  and  consists  of  carbonate  of  soda,  sonie 
falphate  of  soda,  and  a  littto  iMtiriifte  of  soda. 

^  C.  To  decompose  sulphate  of  potash,  I  take  its  Weight 
«f  carbonaceous  matter,  such  as  charcoal,  smallcodl, 
^kes,  saw^ost,  or  tannern*  waste  bark,  and  otie-tllilrd 
its  weight  of  carbonate  of  lime  (chalk  ground),  or  lime 
that  has  been  some  time  slaked.  These  are  Well  mix^ 
together,  and  put  into  a  t^verberating  fifrnaCie,  and  fire* 
quently  stilted  liU  all  the  carbonaceous  matters  ht  con- 
samed,  and  the  whole  be  in  compleat  fusion  before  di^wi^ 
Mt.  After  which  it  may  be  concentrated  as  in  article 
die 'first,  only  there  will  be  some  undecomposed  sulphate 
jnd  soipidte  <i[  potash,  Us  the  daly  neutral  salts  which 
*  B2  will 
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will  be  precipitated  by  boilings  as  directed  for  sef^ratingf 
the  sulphate  of  pota&h.  The  remaining  liquor  to  be 
dried  down,  unJ  will  consist  of  carbonate' of  .potash. 

Sulphate  of  soiia  is  to  be  decomposed  by  the  same  me*. 
thod  as  sulphate  of  potash.  After  which  it  is  ta  be  Iijk- 
mated,  filt^ed^  and  boiled,  till  a  pellicle  is  formed,  and 
then  put  into  a  cool  dry  place,  and  in  a  few  days  crystals 
«f  soda  will  be  formed.  Tl^e  liquor  must  be  drawn  firoip 
thoin,  and  returned  to  be  boiled,  and  again  cooled ;  this 
is  to  be  repeated  till  no  more  crystals  of  soda  is  produced. 
T!io  remaining  liquors  will  consist  of  sulphate  of  soda 
and  Milphito  of  soda,  to  be  dried  down,  and  again  pyt 
into  t!ie  tunuce  with  carbonaceous  matters. 

S.  Sosuctimcs  muriate  of  potash  will  be  found  in  tl^ 
ccK>)or  uncrvstallized  «  in  that  case  it  is  to  be  dissolved  in 
vator  to  a  crvst^^Hizing  pitch,  and  turned  into  a  cooler, 
and  crystals  of  nmriaio  of  pota&Ii  will  be  obtained.  Thii 
is  i!;e  host  pro{urat:oa  of  it  for  the  alum*manufacturer. 

4.  *ro  separate  the  tiaiural  salts  contauied  in  soap- 
r'..Acrs  s{H'Ut  l:cs»  it  it  to  bo  tiitered^  to  deprive  it  of  as 
r.\.;uv  uupurities  as  {lONsible.  Then  a  pan  is  to  be  filled 
\i;.K  a.ul  t*»e  U.;.:v>r  to  tx*  boiled,  as  in  anide  Uie  first,  to 
i.i'xc-  .,\\av  the  sulphate  of  }.vta>h.  Then  ilie  liquor  is  to 
bx'  V  V  .>U\i«  j^nd  KmUv.  tili  :;o  luoof  muriate  of  potash  is 
ob  .»  K\J.  as  '.n  the  r.rs:  *r;ivle.  TSe  i:quc»  will  then 
(Wixo;  i>f  >;!!oha:r  v>f  »xx:a  an  J*  a  I:;:Ie  2?.uria:e  oi  soda,  to 
lo  aiod  do\\n  4::a  oivou'.pvxffvi,  as  also  ^  sulphate  of 
j\^a*ii  tii>t  >ci\ira;ev5. 

To  >v{\fcra:e  iV  rtut:*!  5aLo»  c^ccrair?*-!  in  5ilc  pre- 
}>Ar^l  f;\\u  M*<ii>-uwAc,^  >:vx:.:  br.  1  dr^  mxke  it  uuo 
Uaok  a*h»  i*^  ,r'/.>i:  -;  :-Mvu^i  a  fuiiz^-fzimace ;  I 
«'V*.v«Oiv'  ti\-*;  u  a*  U'aci  j^o*  a:x:  :-.  sr-rura:^  oc  ncu- 
ii*I  >*U>  CN*wa  .*^i  u  ^-*^i  a^i  rr^rj^incu  crcsm  sc^p. 
Itti^a^  >^vut  U<.  I  i;r^  *'  i^:^^  c*fc«ciTc  is,  asd  £Iicr 
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\t ;  then  separate  the  salts^  as  I  do  in  the  soap-inalc<^i 
-^peiit:  lie  above.  •      •        • 

'  5.  Tp  decompose  the  ^plphate  of  potash  and  sulphate  o£ 
soda  contained  in  soap-diak^rs  spent  lie,  salts  prepared 
irom.  their  sp^nt  lie  and  black  ash  prepared  from  their 
spent  lie  or  salts,  .  . 

The  sulphate  of  potash  and  sulphate  of  soda  (o  be  de« 
composed  and  concentrated  as  in  article  first  and  second. 

6«  In  applying  the  concentr4te4  alkalies  to  soap* 
making,  nothing  more  is  wanting  than  to  causticise  them 
^ith  hul(  their  weighf.of  quick-lime,  ^nd  use  the  lie  at  a 
strength  that  it  ivili  easily  unite  with  tallow.  Any  sul- 
phate of.  soda  or  muriate  of  soda  not  separated  is  found 
useful  in  ttie  operation  of  soap-making  in  small  quan-i 
tities.  . 

In  applying  the  concentrated  alkalies  to  bleaching^ 
they  arc  to  be  causticised  (when  wanted  to.  be  used  as  pot- 
ash) with  half  their  weight  of  quick-lime,  and  a  lie  made^ 
which  ,is  to  be  boiled  down  to  a  dry  salt,  and  kept  close 
for  use.  When  wanted  to  be  used  as  pearl  or  comby 
ashes,  nothing  more  is  to  be  done  to  them  than  to  put 
themjnto  a  reverberating  furnace,  and  keep  stirring  them 
well  till  they  come  nearly,  to  fusion,  then  taken  out 
and  used. 

The  muriate  of  potash  crystallized  is  the  most  advan- 
tageous way  of  using  it  in  the  making  of  alum,  and  no 
salt  produces  more  alum  than  it,  excepjt  carbonate  of. 
potash  when  pure.  The  muriate  of  potash  is  .to  be  used 
\n  the  process  of  alum-making  as  carbonate  of  potash. 

la  witness  whereof,  &«• 


ilp^ci/kafi$r^ 
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MfecificatUti  ^  of  tlte  Patent  g)^nUi  to  JaMss  STttAwft,  df 
Londori-^reetf  in  the  Parish  of  St.  Dunstdn^  Stepney  y  in 
the  C^mtj/  (f  Middlesex;  f&t  m  Method  t6  strengthen 
Ships  otjioHting  VsssHs  in  snfh  «  Mafthet^asfm^oftei^ 
fiHwe  the  ^fservaiton  of  Life  and  Prppertjf^ 

Dated  July  27|  ]80|. 
With  a  Plate. 

X  O  all  to  ^liom  these  presents  shall  eom^,  &«^ 
Now  KNOW  YE,  that  in  coitiplianae  with  ihe  said  proviso, 
1  the  said  James  Stuard  do  hereby  declare,  that  xny  said 
inrentidn  is  dttstfribcd  io  the  drslwing  hA^unto  annexed, 
(see  Plate  I.)  and  the  following  description  thereof;  thtft 
]^  to  say :  The  use  of  nciy  iti^ntion  is  to  pfe9«n^  life  and 
propeirtp',  by  making  it  ship  much  stronger  than  on  the 
liommoti  constriction ;  w  that  should  sl^,  by  stress 
tf  weather,  be  drove  oil  shore,  she  will  keep  upright, 
idiid  be  bettor  able  to  resist  the  tbreateniilg  danger.  I  lay 
a  Jcdd  tm  edch  side  tbK  middle  line,  distant  froth  it,  id«* 
«ihxditig  the  dritihess  thereof,  ode-sijtth  of  the  avi^rage 
l>readth  at  loading  draft  t(f  water,  or  a  little  more  or  less, 
according  to  the  fullness  or  sharpness  of  the  ship.  Which 
keeh  may  be  bolted  through  the  floor  timbers  or  futtocks^ 
<xr  both,  and  through  keelsons  on  the  inside ;  to  have  riq 
keel  on  the  middle  line,  except  for  a  short  length,  to 
CGton^ct  with  stem  and  stern-post  where  the  side  keels 
end.  llie^keels  are  inarked  A  A,  B  B,  CC,  Fig.  K 
The  short  keels  to  be  bolted  through  the  dead-wood  and 
keelson  D  D  ;  and  the  intermediate  part  of  that  keelson 
through  the  floor  timbers,  and  through  a  piece  of  tliick 
stuffy  which  butts  between  the  short  keals.     The  position 
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of  the  ksels  as  they  bear  on  {the  gvoqnd  are  ^ewn  at 
Fig.  je ;  or  if  tbe  ship  )&  either  of  Tl^y  lafge  dimensions, 
or  exceedingly  sharp^  |be  pl^n  Fi^.  }  may  be  moat  suit- 
able. Tb^  dis^ace  of  tbie  sidp  keelsi  frMi  out  to  out,  it 
found  by  dividing  tbe  balf  breadtb  draft.  Fig.  4,  into 
eight  equal  paits  on  tbe  middle  Kfiin^,  and  take  tbe  mea* 
%VK%  therefrom  to  tbe  load  dr^  of  wa^er  line  on  tbe  seyett 
£ue8.  Add  tbem  t^gitlber,  aiK^  dividte  by  seven,  gives 
tbe  average  half  bre^dlb ;  Ofie-tbird  pf  which  is  tlie  dis«> 
timce  required ;  whi(;b,  ^ing  put  oa  tbe  timbers-  Fig.  ^« 
gives  tbe  different  depths;  which  put  on  B  B,  Fig.  1, 
and  dnawing  a  fair  Ijne,  gives  the  eucve  of  the  upper  side 
of  th^  fide  keels ;  wbicb  Uels  not  only  prevent  the  ship* 
from  straknog,  by  beepiog  her  pprijjpht  when  on-  sbore^ 
b^t  strengthen  her  at  ^il  timeis,  make  a  good  foundatioa 
ior  a  dPt^ble  row  of  pillars  under  the  bjQam3,  and  are  ad^ 
vaxitageous  to  ber  sailing,  as  is  evidca^  by  Fig.  6,  where 
heeting  to  an  angle  <^  twenty  degrees,  the  lee^keel  is 
one  foot  six  inches  deeper  ip  the  water  than  if  it  was  on 
the  middle  line,  consequently  must  make  ber  more 
wcatberJey,  which  may  enable  her  to  clear  a  lee-shore. 
Ships  OR  this  construction  may  be  built  without  shoring 
Hp,  and  launched  without  having  bilge  pieces  fitted  or> 
their  bottom,  whereby  the  coppering  may  be  conopleted 
on  tbe  stocks.  Every  beam  may  be  strcngtheixed,  and 
the  hull  kept  from  racking  or  being  over  strained  with 
carrying  sail,  by  having  diagonal  carlings  between  tbe 
.beams  as  Fig.  7,  which  though  drawn  for  an  upper  deck 
is  equally  serviceable  for  any  deck,  or  the  decks  may  be 
laid  as  Fig.  % :  those  parts  ^  where  the  beams  are  not  co- 
vered to  be  laid,  fore  and  aft.  Also,  instead  of  working 
the  cieling  plank  in  the  comnaon  way,  if  they  are  done 
«s  Fig.  9,  the  weigljt  of  both  ends  is  thrown  on  the  naid-^ 
.Ulo,  whi^h  must  tend  to  preveut  bpging.    Fig.  9,  by  1)0- 
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ing  bent  at  two  or  three  strakes  from  the  keelson  wilt 
shew  one  side  and  half  the  bottdm. 

The  bottom  of  barges,  or  dny  other  vessels,  may  h6 
strengthened  by  diagonal  pieces,  ad  reprfesented  at 
Fig.  10^  which  pieces  may  be-either  sKort,  to  go  between 
the  floor  timbers,  or  long,  and  scored  out  about  half 
their  thickness,  to  let  theto  ilown  between  the  floor  tim- 
bers;  also  th6  sides  may  be  strengtberled  in  tlie  same 
manner,  see  •  Fig.  1  i .  Boats  with  kefels  on  tWs  construc- 
tion are  better  adapted  for  loading  oti  a  beech,  carrying 
a  lar^je  gun,  or  landing  troops ;  are  easily  hauled  up  ot 
launched 9  and  have  the  same  advantage  in  sailing  as 
«hip8.  The  ends  of  all  diagonal  pieces  to  be  let  in  with 
an  abutment,  as  Fig:  12.  Thus  have  I,  dther  by  words  or 
drawn  figures,  specified  my  invention ;  but  the  form  of 
vessels  being  so  various,  it  is  impossible  every  particular 
can  be  so  described  as  to  suit  all ;  but,  from  the  abovef, 
and  the  di-awings  annexed,  any  person  of  ordinary  capa- 
city cannot  fail  to  make  a  proper  application. 

In  witness  whereof,  &<>. 


Observations  by  the  Patentee. 

A  ship  thus  secured  from  straining  is  more  likely  not 
to  work  her  plank  loose,  which  often  occasions  founder- 
ing ;  and  if  by  stress  of  weather  she  is  unavoidably  drovfe 
on  shore,  she  has  greatly  the  advantage  of  ships  on  the 
•common  construction,  as  they,  laying  on  an  edge,  ea- 
sily roll  by  the  agitation  of  the  sea,  and  strike  against  th« 
ground,  and,  when  left  by  the  tide,  are  often  bulged  by 
the  overhanging  weight ;  but  ships  oji  this  construction 
having  one-third  of  their  breadth  to  stand  on,  will  nei- 
ther roll  nor  be  likely  to  bulge  ^  and  if|  from  the  declivitjr 
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€f  the  ground,  another  ship  would  overset^  this  wUI  not/ 
having  two-thirds  of  the  weight  to  counteract  it.  There-* 
fbre,  as  the  preserration  of  lives  and  property  at  sea  are 
of  great  importance  to  the  community,  the  above  con«.' 
struction  of  ships  are  recommended  to  all  whom  it  may 
eoncern.  They  may  be  built  by  any  ship-builder  in 
England^  &c.  by  paying  unto  the  patentees  a  small  com-' 
pensation  per  ton,  and  shall  be  fumisbed  with  drafb,  by 
applying  *to  8t.  Barbe  and  Stnard,  No.  6,  Cock-iiill^ 
Ratcliff. 


Specification  of  the  Pifteni  grunted  to  Daniel  Craanck, 

of  CuUum'Street y  Fcnchiirch-strccf,  in  the  City  of  Lon- 
doTij  Merchant ;  for  vialcing  Verdigris  in  Lumps  or 
Powder y  with  Ingredients  the  Prodttte  of  Great  Britain,- 

Dated  November  19,  1802. 

JL  O  all  to  whom  these  presents  shall  come,  &c. . 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Daniel  Craanen  do  hereby  declare,  that  my 
said  invention  is  described  in  manner  following  ;  that  *  is 
|o  say :  Upon  any  given  quantity  take  one  part  of  the 
very  best  sal-ammoniac,  one  quarter  part  of  oil  of  vi- 
triol, one  half  part  of  aquafortis,  one  quarter  part  of 
acid  muriatic,  and  twelve  parts  of  cold  spring-water, 
which,  when  thoroughly  mixed  together,  is  put  into 
sheets  of  copper,  of  any  size,  turned  up  at  the  edges 
about  half  an  inch  all  the  way  round,  to  prevent  the  n>ix- 
ture  from  running  off.  The  mixture  is  then  stirred  well 
up  every  two  or  three  hours,  until  the  same  is  discovered 
to  be  of  a  green  or  bluish  cast  or  body.  The  mixture 
piust  then  remain  a  few  hours,  until  it  is  settled,  and  the 
Vol.  IV. — Second  Series.  C  water 
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water  at  top  appears  perfipctly  cle^,  which  will  happen 
sooner  or  later,  it  depending  upon  the  temperature  of 
tlie  atmosphere.  Th^  water  iDUSt.  be  then  parefullj 
poured  oif,  leaving  the  sedin^ent  at  tlie  bottom.  It  must 
be  then  put  into  any  vessel  of  sufficient  size,  %n4  if  it  i^ 
thoroughly  prepared  th^  paint  will  bear  ^  washing,  tq 
free  it  from  dirt,  &c.  without  mining  with  tlie  water ; 
after  which  washing,  the  water  must  be.pouFe4  fix>m  the 
paii;t.  The  paint  may  then  be  taken  and  prepared  in 
lumps  by  putting  the  same  into  moulds  of  any  size  that 
piay  be  convenient,  observing  afterwards  to  place  the 
same  in  a  mild  warm  room,  Wbm  it  is  quite  dry,  it 
may  be  groancj  into  powder  with  ease,  or  remain  iu  the 
lumps,  as  may  be  convenient ;  it  is  then  fit  for  q^. 
In  witness  M'heveof,  &c. 


Specification  of  tlie  Patent  granted  to  Chester  Gquld, 
of  Red  Lion^treetf  CHerkenwell^  in  the  County  of  Mid-*, 
dlesexy  Gentleman ;  for  an  Hydranieta;  on  a  w«c»  Pmu 
cipUy  for  the  Pwyos^  of  ascertaining  the  Slrength  #/ 
Spirits  J  ojid  determining  the  specific  QraviiT^  of  Fluids  i/\ 
general.     Dated  September  3,  1803. 

X  O  all  to  whom  tliese  presents  shall  come,  &c, 
^ow  Kiiow  YE,  that  in  compliance  with  the  said  pro- 
viso,  I  the  said  Chester  Gould  do  hereby  declare,  that 
my  said  invention  is  cjescribed  as  follows ;  tbdt  is  to  say  : 
I  procure  two  gl4ss  tubes  or  cylinders,  with  a  borq  ov 
polibrc,  about  the  size  of  ^  goose  quill,  and  thirty  inches 
long.  These  two  tubes  I  enclose  in  a  brass  tube,  of  such 
diameter  as  will  receive  them  with  convenience,  in  order 
|hat  tl^ey  maj  be  secure  from  injury  or  accident.     On 
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bne  end  of  these  tubes  I  (it  a  sthall  cjringe  or  pump,  in 
tuch  manner  as  to  (exbauit  thi;  air  from  both  of  the  glass 
tubes  at  tlx^  same  time  with  thd  same  cyringe  or  pump. 
Then  the  instrument  becomes  a  double  pump,  or  a  pump 
kith  two  parallel  tubes,  which  are  both  exhausted  by  orte 
piston;  If  water  is  drawn  into  both  tubes  it  will  rise  td 
an  equal  height  by  the  weight  of  atmosphere  ;  but  if  a 
tolumn  of  water  is  drawn  into  one  tube,  and  a  column  of 
the  highest  rectified  spirit  into  the  other,  the  two  co- 
lumns will  rise  to  different  heights.  The  different  length 
of  these  columns  will  be  in  exact  proportion  to  tlicir  gra- 
vity ;  and  this  difference  will  determine  the  length  of  a 
scale  which  I  graduate  by  actual  experiment,  by  diluring 
the  spirit  one  per  cent,  at  a  timd,  and  repeating  the  ex- 
periment till  the  scale  is  finished.  When  it  is  finished  it 
is  fitted  to  the  glass  tubes  near  the  dyringe,  so  as  to  ap- 
ply like  the  scale  of  art  hydroihetcr.  On  the  other  end  of 
the  instrument,  a  small  ressel  is  fitted  to  receive  the  li- 
quors; This  vessel  b  separated  into  two  equal  parts  by  a 
partition,  so  that  on^  part  may  be  filled  with  water  and 
the  other  with  spirits,  and  both  remain  ^parate.  This 
partition  passes  between  the  two  glass  tubes.  When  a 
lample  ^  spirits  is  to  be  tried,  oiie  side  of  this  vessel  must 
be  filled  with  waterj  and  the  other  with  the  sample  to  be 
Irie^;  Then  it  is  drawn  into  the  instirumcint  till  the  water 
tises  exactly  to  the  bottom  of  thd  scale,  and  the  spirits 
Ttill  th^n  rise  higher  to  the  proof-mark,  or  above  Oi*  be- 
low, accpfding  to  its  strength.  If  a  sample  of  spirits  Is 
tried  in  this  instrument  by  another  sample  of  known 
proof,  th9  difference  will  appear  on  the  scale  without  thd 
assistance  of  the  thermometer,'  bdcause  the  state  of  the 
latmospfaere  affects  both  samples  alike,  or  very  nearly 
»o.  The  size  and  proportions  of  this  instrument  may  be 
Varied  at  pleasure;   Some  of  them  aie  provided  with  a  stop- 

C  tf  cock, 
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cock,  for  the  purpose  of  more  conveniently  retaining  tbe 
fluids  in  t!ie  instrument  tiU  the  observation  is  made. 
This  cock  is  fitted  between  the  cyringe  and  the  end  ot* 
the  glass  tubes;  and  others  are  made  with  a  cock  in- 
stead of  a  cyringe ;  and  th^n  the  instrument  is  exhausted 
by  the  mouth,  and  the  cock  is  turnedto  retain  thQ  liquor 
in  the  instrument  till  the  observation  is  made. 

In  witness  whereof,  &c. 


Experiments  and  Obsematiom  on  the  various  Allay s^  on 
tlie  Specific  Graxityy  and  on  the  comparative  WeUr  of 
Gold.  Being  the  Substance  of  a  Report  wade  to  iht 
Right  Honourable  the  Loids  of  the  Committee  of  Priiy 
Council y  appointed  to  Ukc  into  Consideration  the  State  of 

.  the  Coins  or  this  Kingdom^  and  the  present  Establislk^ 
went  and  Construction  of  Ilis  Mqjtstjfs  Mint. 

By  Charles  Hatchett,  J?jf .  F.  R.  S. 

With  a  Plate, 

Abstracted  from  theTnAKsACTioKs  of  the  Roval  SocfXTYw 
By  Mr.  DArv^i  of  the  Royal.Instxtutiov. 

±  HIS  abstract  contains  the  result  of  a  grtat  number 
of  accurate  and  laborious  investigations  on  the  properties 
of  the  alloys  of  gold.  They  were  oiade  at  the  request  of 
the  Lords  of  the  Committee  of  his  Majesty^s  most  honour-^ 
able  Privy  Council,  appointed  by  Us  Majesty  on  tbe  tenth 
of  February,  1798,  to  take  into  consideration  the  state  of 
the  coins  of  the  kingdom. 

Mr.  Hatchett  was  assisted  in  his  researches  by  the  valu- 
able advice  of  Henry  Cavendish,  Ejsq.  F,  R.  S.  and  thq 
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foachihes  for  asccrtainiDg  the  wear  of  the  coins  were  in* 
vented  by  that  gentleman. 

The  full  detail  of  the  experiments,  which  occupied  b^- 
t«een  two  and  three  years  kboar,  are  inserteJ  ia  the  VliU 
losophical  Transactions  for  1803. 

The  principal  object  of  th«  experiments  was  to  ascer^ 
tain,  whether  the  great  loss  which  our  gold  coin  appears 
to  hare  sustained  within  certain  periods  had  really  heed 
caused,  or  had  been  materially  influenced,  by  any  import 
tant  defect,  either  in  the  quality  of  the  standard  gold,  or 
in  the  figure  or  impression  of  the  coin  ;  but,  in  order  t6 
d^erminc  thb,  the  decision  of  two  questions  became  ne- 
cessary; namely^ 

First.  Whether  very  ductile  gold,  or  gold  as  hard  as  is 
compatible  with  the  process  of  coining,  suffers  the  greatest 
bssy  under  the  general  circumstances  of  friction  ? 
.  Secondly.  Whether  coins  with  flat,  smooth,  and  broad 
furfaces,  wear  less  or  more,  tlian  coins  which  h«tve  certain 
protuberant  parts  raised  above  tlie  ground  or  general  le* 
vel  of  the  pieces  ? 

.  It  appeared,  that  neither  of  these  questions  had  ever 
been  decided  by  actual  experiment,  and  the  best  inform- 
ed persons  were  in  every  respect  much  divided  in  their 
sentiments ;  for  some  conceived  hard,  and  others  soft 
gold,  to  be  tbe  best  for  coin  ;  and  some  in  like  manner 
bdieved,  contrary  to  the  general  opinion,  that  the  pieces 
which  were  flat  and  smooth  were  more  susceptible  of 
wetr  than  those  which  had  fewer  points  of  contact 
in'  consequence  of  protuberances.  As  therefore  no. 
thing  certain  relative  to  these  matters  could  be  gained 
firom  books,,  tior  from  those  who  were  consulted,  the 
solution  of  the  questions  was  attempted  by  tbe  experi«> 
ments  which  will  now  be  described ;  and  for  this  pur« 
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posty  the  Lords  of  tbe  Cooimittee  farnisfced  tbe  tequiiatt! 
means. 

Tbe  wear  orsbrasioh  of  coin  is  a  mechanical  eflfect, 
subject  to  be  modified  by  certain  physical  properties,  taeh 
as  ductility  and  hardness;  and  as  these  last-mentioned 
properties  in  mixed  or  alloyed  metals  are  mnch  iofloeoced  i 
by  chemical  eflectSy  which  the  diffisrent  metak  mutually 
produce  upon  each  other,  it  naturally  follows,  that  the 
experiments  required  to  investigate  the  present  subject 
must  fcMrm  three  distinct  series,  in  the  first  of  iriiich  will 
be  comprdiended  the  chemical  experiments,  at  those 
which  relate  to  the  effects  produced  upon  gold  by  the  ad* 
dition  of  different  metals  in  certain  given  and  ecjual  rda^ 
tive  proportions. 

Tbe  second  series  will  include  the  experimeifts  which 
relate  to  the  diBerent  degrees  of  density  observed  in  gdd 
when  variously  alloyed ;  and,  as  the  specific  gravity  of 
standard  and  other  gold  has  always  been  regarded  as  one^ 
of  the  most  certain  tests  of  its  quality,  exclusive  of  che- 
mical analysis,  it  appears  to  be  of  much  importance  to 
ascertain  how  tar  this  cah  with  certaiaty  be  depended 
upon ;  and  how  £ur,  and  from  what  causes,  it  is  liaUe  t0 
uuavoidable  and  occasional  variations. 

The  third  and  last  series  consists  of  those  experi-c 
Stents  which  may  be  called  mechanical,  and  which 
were  expressly  intended  to.  ascertain  tiie  comparative 
wear  of  different  kinds  of  gold,  by  various  modes  oi 
friction* 

The  account  of  the  whole  of  these  experimente  has 
therefore  been  digested  into  three  separate  parts,  cor- 
responding  to  the  three  principal  series  which  have  been 
mentioned. 
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'       SECTION    I. 

A.  From  the  Tarious  experiments  made  with  arsenio 
jpKl  gold,  in  open  and  close  vessels,  it  appears,  that  arsc-- 
pic  combines  with  gold  only  under  certain  circumstances; 
but  when  united  with  it,  then  the  colour  and  ductility  of 
gold  beconie  considerably  effected,  and  the  arsenic  (aU 
though  naturally  volatile)  cannot  easily  be  completely 
leparated,  even  l^y  long-continued  fusion. 

B.  Antin^ony  more  readily  combines  with  'gold,  under 
.all  general  circumstances ;  and  it  is  proved,  by  the  ex* 
perixi)ents,  that  i  of  a  grain  of  ai^timony  in  the  ounce 
Troy,  or  the  tptv  p^trt  of  tbo  mass,  is  sufficient  to  destroy 
the  ductility  of  gold. 

c.  Zinc,  whether  alonei  or  mixed  with  copper  in  the 
etate  of  brass,  also  destroys  the  ductiUty  of  gold  ;  but  it  i^ 
easily  separated  by  heat. 

D.  Cobalt  ailects  the  colour  and  malleability  of  gold, 
pntil  the  proportion*  is  reduced  to  four  grains  p^r  ounce  ; 
the  elFects  of  it  then  begin  to  cease. 

£.  Nickel  is  not  so  injurious  to  gold  as  the  foregoing 
{Dctals,  as  four  grains  did  not  produce  any  remarkable 
^ilcct ;  and  there  is  reason  to  believe,  that  of  all  those 
which  are  improperly  called  semiroetals,  nickel  is  that 
which  is  the  least  prejudicial  to  gold. 

F.  Mangahcfse  changes  the  colour,  and  considerably  in-r 
jurcs  the  ductility  of  gold. 

G.  Bismuth  is  highly  destructive  of  the  general  proper- 
ties  of  gold  ;  for  the  vapour  of  it  affects  that  metal  evei^ 
M'heu  melted  in  open  vessels.  Like  antimony,  a  Very 
small  proportion  of  bismuth,  such  as  j-^f^  part,  is  suffix 
cient  to  render  gold  completely  brittle. 

H.  The  effects  of  Jead  upon  gold  resemble  those  of 

bismuth  in  every  particular. 

':  Tiq 
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I.  Tin  IS  by  no  ii^eajis  so  destructive  of  t!ie  ductility  of 
gold  as  is  commonly  bcircvcd  ;  for  it  may  be  combined  in  ■ 
|iie  proportion  of  right  grains  per  ounce" 'nithom  pro- 
ducing any  bad  effect.  A  larger  quantity  undoviblediy 
renders  gold  brittle  ;  but,  upon  the  whole,  the  effects  of 
tin  have  been  mucli  exaggerated, 

K.  The  eflects  of  iron  upon  gold  have  bcpn,  if  possible, 
more  univci-sally  misrepresented  and  misunderstood  thurf 
even  those  of  tin  ;  for,  contrary  to  the  general'  assertion 
and  belief,  that  iron  is  extremely  injurious  to  the  dtxc-» 
tility  of  gold,'  it  is  proved,  by  the  present  cxperimfentsr," 
that  gold  may  be  alloyed  with  the  fnll  standard  pibpor* 
lion  of  wrought-iron,  cast-iron,  and  even  cast-steel,  with- 
out being  thcrfcby  made  brittle  ;  and,  although  a  certain 
degree  of  hardness  is  thus  produced,  yet  the  metal  re- 
maim  perfectly  ^jctile.  The  most  remarkable  effect 
produced  by  iron  upon  gold ,  is  the  great  alteration 
of  its  colour;  for  by  rV  of  ifon,  gold  becomes  almost 
white. 

L.   Many  eminent    metallurgists  have  asserted,    that- 
eiftery  powerfully  acts  upon  gold,  and  renders  it  brittle  \ 
but  the  present  experiments  prove,  that  this  is  a  very  er- 
roneous idea,  as  it  is  impossible  to  combine  emery  witl^ 
^  gold. 

M.  Gold  when  alloyed  with  tt  of  platina  remains  ex- 
tremely ductile,  but  the  colour  becomes  like  that  of  tar- 
nished silver.  When  gold  was  alloyed  with  Vx  platina  and 
•^y  of  copper,  it  became  of  a  dull  yellow,  5ind  was  not  quite 
•o  ductile  as  wlien  platina  alone  was  employed.  It  may 
here  be  ohscnred,  that  the  remarkable  change  of  colour 
produced  by  small  quantities  of  platina  upon  gold,  and 
the  peculiar  chemical  properties  of  the  former  metal,' 
render  it  so  easy  to  be  detected,  that  there  docs  not*  ap- 
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|i€ir  ruky  tMion  to  apptehend  the  eibpioy  of  it  in  tli€ 
idokentioii  of  the  ^la  koih: 

x;  Cbppei^  wbeii  puri^i  and  ih  the  pfopbrtiob  of  1V9  is 
well  knowh  as  the  itetal  wbidi  is  Itlost  coiiiiiibnly  em^ 
pbjred  to  alldy  fg^M. 

Tbe  gold  thus  alldyiMi  h  verify  dikitile,  atid  of  a  deep 
t^iaat ;  bur  wlicfh  the  ^oppef  ii  not  puttf,  thcti  the  duc-^ 
tilitjr  of  gold  becodHit  morb  dr  lesj  afltetckla 

Tbefe  aiti  Several  kinds  of  bopper  knotvii  id  comiheVce 
wIMk  ai^  fbmki  to  be  nearly  t>r  quite  bqualiy  prdper  fof 
geDeral  purposes ;  but  when  an  alloy  for  gold  is  required 
te  ctte  is  very  diderent ;  then  it  appears,  that  none  can 
id  aUUSb  bb  depeiided  upon  as  the  fine  granulaUcd  Swedish 
for  tbe  oChbi^i  sUbh  as  the  rarieties  of  British 
r^  mkI  tbd  Swedish  ooppet  dollars,  which  afe  em« 
ployed  id  oor  ofint  as  an  alloy  for  silveTi  are  fdlmd  com-* 
■MMly,  or  at  least  tcry  fh^ioently^  to  tender  tbe  gold 
brittle,  akbougb,  in  every  Other  respect,  they  appear  \q 
ymamB  all  the  obrious  and  gen<jral  properties  of  what 
M^  be  called  good  and  ptire  copper; 

Sdmr  of  tbe  experiments  tvhicli  Iiavti  b^n  made  for  th« 
pilrpoie  of  tbe  prelerit  investigation,  prove  that  atitimon]^ 
or  lead  may  be  combined  with  copper  in  a  miich  greatef 
porfioa  than  what  is  required  to  destroy  the  ductility  of 
fold,  while  the  cpppet  itself  suffers  no  apparent  change 
]■  colour,  ductility^  nor  in  any  other  cbattteteHstic  of 
puce  and  gtKxi  copper  i  so  that  the  presence  of  antimony 
or  bf  lead  would  not  b^  sospected,  but  by  the  efiects  pro^ 
upon  gold  by  copper  tiius  addlterated;  and  as  the* 
I  of  lead  and  of  antimony  so  frequently  accompany 
of  copper,  as  the  last  portions  bf  these  metals  are 
wilb  difficulty  leparated  from  copper  during  the  pro^ss 
^  smeltiog,  and  as  instances  have  eten  been  knowin)f 
eopper  adulterated  with  a  large  proportion  of  these  iat« 
VoIm  I  v.— SEC9K0  SsRi£s.  1>  tab 
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tals  having  been  purchased  for  the  use  of  cert^iB  foreign  / 

mints,  and  that  the  adulteration  of  the  cdpper  was  otkVf,  . 

first  discovered  by  the  effects  which  it  produced  up<)n  the 

precious  metal,  tliere  is  every  reason  to  suspect  thepre^  - 

sence  of  antimony  or  of  lead  in  those  kinds  o#eopper  which  • 

in  our  mint  are  so  frequently  fiound  to  be  injurious,  and 

this  suspicion  has  since  been  confirnicd  by  various  ana*  . 

lyses  purposely  made.     It  is  therefore  proper  timt  a  pre-^^ ! 

vious  trial  of  the  copper,  intended  to  be  purdiased  fpr 

the  use  of  mints,  should  al\yays,be  made  upen  a  smalts 

quantity  of  gold.  • 

.The  experiments  also  present  another  cuitious  feet^: 

which  is,  that  gold,  when  alloyed  wi^h  any  copper  wbick  ? 

has  a  tendency  to  make  it  brittle,  })a»  this  property  nuch-  * 

increased  by  being  cast  in  nioulds  of  sand  ;  and^  on  the  f 

contrary,  that  moulds  of  iron^  cfounterac€  and  diraioisli'* 

the  brittle  quality  of  such  gold ;  so»  that,  unless  the  ori-^  i 

ginal  degree  of  brittleness  be  very  considerable,  the  same. 

gold  may  be  made  alternately  ductile,  or  brittle,  .mereljr; 

by  changing  the  moulds.     But  if  the  copper  is  purev. 

then  the  ductile  quality  >  of  the  alloyed  mass  always  cofi-^ 

tinucs  the  same,  whether  the  metal  is  cas^  in  iron  or  jtt; 

sand.  .''.-, 

'  As  copper  therefore,  wheix  pare^  is  always  uniform  ie^ 

its-efiects  upon  gold,  and,  when  emploj'ed  in  standardly 

j\roportion,  fornts  a  metal  possessed  of  considerable  duo^ 

fility,  it.  may  be  considci*ed  to  bo  liable  only  to  .one  d^ 

jaction^;  ooixh^',  tliQ  deep  <x>loiir  which  it  communicates. 

tp  gold  4  Jbut  tbis^is  too  xauclr  a  matter  of  fancy. to  meat 

attentipn.  J  ,  - .    , 

.  o..  Gold  alloyed  with  ^  of  pure  silver  Is  the  mast  doo^ 

tile  of  any  of  the  varieties  of  sjtandard  gold ;  but  it  is  of  w 

very  pale  yellow  colour;  in  other  respects,  it  does  jioa 

pT^entaujremaKkablft^prop^ty.^  .^:  .-^i^ 

;.Lj  .^  .  J.  ...         I  j£r6m 
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•  '  -From  this  concise  statement  of  the  results  #f.  tb&  ex<v 
!  periments'  contained  in  this  part,  it  must  be  evident  thfJEt, 
.'.agreeably  Iq  general  practice  and  oi)iniony  onlj  tw6  pf 
I  the  met^b  are  proper  to  be  employed  to  reduce  fine  gdkl 
to  standard,  viz.  silver  and  copper,  for  all  of  the  Esthers 
•»«Mier  GODsiderably  alter- the  colour,  ordimibish  or  de- 
stroy tlie  ductility  of  gold. 

f  '  Silver  Aud  copper  therefore,  either  separately  or*  con- 
ijetntly^  must  be  regarded  as  the  only  proper  alloys  fi^r 
gold  coin  ;  but  the  truth  of  this  assertion,  as  well  as  the 
•otmparativc  advantages  attending  the  employ  of  eacfi  of 
l^ese'^metalsy  will  be  more  fully  ascertained  by  the  resuTts 
.jof  those  experiments  which  will  be  noticed  in  the  Inibsc- 
aaeut  paitbof  this  Report* 

SECTION    11. 

K.  In'the*socond  part,  as  has  been  stated,  an  account 
is  given  of  those  experiments  irhich  relate  to  the  specific 
.jgravity  of  gold  made  standard  by  different  metais,  single 
4Hr  mixed.. 

This  subject  does  not  appear  to  have  been  hitherto  so 
•folly  investigated  as  it  really  merits,  for  the  present  ex- 
periments prove,  that  many,  and  even  considerable,  al- 
.terations  are  produced  in  the  specilip  gvavity  of  itietallic 
substances  by  various  causes,  several  of  which  seetti  to 
Jiave  escaped  the  notice  of  men  of  science ;  and  there  \^ 
IKftuch  reason  to  believe  that  the  test  of  specific  giMvity  is 
by  -BO  means  so  unexceptionable  and  so  decisive  as  hir, 
geperally  been  imagined. 

B.  The  defects  of  the  instruments,  and  tlie  diWcnl^.os 
-which  attend  the  operations,  employed  in  expcrin;r.  t';  ^f 
this  nature,  being  for  the  greater  part  well  knowi..  *'\  v 
were  owisequently  obviated  and  counteracted,  i\--  riu.! 
as  possible,  when  t(ie  experiments  were  made. 

D2  Sqppo.  i.r.. 
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Supposing,  however,  that  these  experimiBnts*  are  per-; 
foFmed  with  the  n^ost  delicate  tiistrumeDtSy  and  mth  f|l| 
poiiil>If  care  and  attfsntioo^  yet,  vhen  fnetab  are  to  he 
4l|cal|^ned9  ▼ariQus  qircumstancei  require  to  be  tjtken  into 
f;pi|lidfM^ttiNi. 

The  meat  impoftant  of  these  are,  as  woi^d  appear 
from  the  detail  of  facts, 

Fkit,  imperfections  in  the  interior  of  the  mass,  which 
ure  prcKihi(:ed  dtiring  the  processf^s  of  OK^tipgr  anci 
castings 

Scipondlyy  the  dtfler^nce  of  density  in^ports  of  thuaaipe 
mass,  resulting  from  the  quantity  and  quality  of  the  me* 
(al,  frqm  the  nature  of  the  mQuId,  frqm  the  m<u'e  or  ieas 
yertieal  pontion  of  it,  aqd  from  the  height  qf  the  calun^ii 
pr  bar  of  metaL 

Thirdly,  the  unequal  mixture  of  the  metal  or  metal) 
throughout  the  mass  intended  to  be  alloyed. 

Fqurthly,  the  peculiar  fifiects  whicii  fertain  petals 
p^oduQe,  when  employed  singly  or  coii)oim|y  as  alioyjiy 
and  which  are  very  diflefent  ^m  the  muks  of  caku^ 
latiQu, 

And,  fifthly,  hei^t,  wliethec  produced  by  frictiofi  er 
ezci^xl  in  any  other  ms^iner. 

As  therefore  th^  ^pepifip  gi(Avity  of  npefals  is  liable  to 
be  influenced  by  sqph  diffe^^t  clauses,  it  is  aUnqst  ii>  vain 
to  expect  jihsplute  preqision  in  the  results  of  sviph  experi- 
ments; and  although,  hy  proper  ^are  and  attention,  a 
degree  of  appyu^cy  may  be  at^iined  sufficient  for  almost 
every  useful  purpose,  yet,  from  what  h^  been  said,  it 
must  appear  ^v^dc^ntly  absurd  to  form  opinipns  upon 
^mall  fractional  viuriat^ons. 

l^rpm  the  experiments  whic;h  Mr.  Hatchett  made.,  with 
^very  possible  precaution,  upon  separate  and  entire  in- 
gots of  gold  reduced  to  standard  by  ^jet^  by  silver  and 
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fopper,  .and  singly  by  copper,  it  was  proyed,  diat  the 
specific  grarity  of  eacl)  of  tb«se  kinds  of- standard  goi4 
jpwjaifoUqws. 

6old  made  standard  by  silver 17,927 

Gold  ipi^e  standard  by  equal  parts  of  silver  , 

and  cppper «    .  17.344 

Q(dd  made  st^n^lard  by  copper     •    •     .    <  17^157 

Nov  as  our  gold  coin  frcqfi«ntly,  .and  indeed  com. 
nUMiIy,  coots^ins  silver  as  part  of  the  alloy,  and  as  at  dif* 
ferent  times  tbjs  proportion  of  silver  must  have  been  vari- 
pus  and  c^'cn  cpnsicIorabl^>  particularly  when  the  gold  of 
Portugal  (which  is  alloyed  with  silver)  was  einpIoj^-ed|  it 
naturally  follows  that,  exclusive  of  the  many  other  causes 
of  variation  which  have  lately  been  enumerated,  the  spe- 
cific gravity  of  our  standard  gold  must  occasionally  be 
differeq^,  according  to  the  relative  proportions  of  silver 
and  eopp^r  which  compose  the  al)oy-;  and  as  the  specific 
gravity  of  gold  made  standard  by  silver  is  17.927,  while 
that  of 'g^ld  made  standard  by  copper  is  only  17.157,  so, 
according  to  the  relative  proportions  of  these  two  metals 
^hen  united  in  the  alloy,  the  specific  gravity  of  standarij 
gold  may  vary  between  the  two  exti-emes  of  17.927  and 
17.157;  orindce(]|,  wh^n  some  fillowance  is  also  made 
for  small  variations  arising  from  other  causes,  the  whole 
range  of  tlie  different  5|)ccific  gravities  of  gold  made 
standard  by  silver  and  copper  niay  be  considered  ^  ej^« 
tending  frym  18  to  17. 

SECTION    III. 

The  third  aud  hsX  part  contains  the  account  of  the  re. 
suit  of  the  experrments  intended  to  ascertain  the  compa* 
|ative  wear  of  gold  when  variously  alloyed. 

A.  As 


^    ExperiinenU  md  Observatiani  oft  the  w^^km  Alloys ^ 

.  A«  A$.  ^^ '  preceding  experimeots  had  fully  pr<^ped 
^that  silvei:  and  .copper  su-e  tlie  only  iqetak  proper  to  hp 
employed  as  alloys  for  gold,  it  appeared. superf]upu8.^ 
subject  to  friction  all  the  other  varieties  of  standard  gol4 
vlich  have  been  formerly  mentioned.  '    "  .  • 

The  experihfiervts  noi^iinder  consideration  were  there- 
fote  prihcipaUy  confined  to  fine  gold, 'aad  to  gold  made 
stamlard  by  sij^er,  by  silver  and  copper^  and  by  tbe  difr 
ferent  kinds  of  copper  known  in  commerce;  these  con- 
sequently produced  considerable  varieties  in  the  degrees 
of  comparative  ductility  and  hardness;  but,  io  ordcjr 
mora  completely  to  investigate  the  subject,  some  (experi- 
inents  were  also  made  upon  gold  much  debased  by  cop- 
per, as  well  as  upon  pieces  of  standar4  silver,  and  upon 
Mhers  of  pure  copper, 

B.  The  whole  of  the  experiments  whiqh  (ompose  diU 
tliird  part  may  be  divided  into  three  subordina:te .  s^ 
ries,  the  two  first  of  which  were  directed  to  the  con- 
sideration of  that  part  of  tlie  diminution  of  the  coii| 
which  arises  from  the  rubbing  of  one  piece  of  metal 
against  another. 

The  third  scries  was  intended  to  show  the  comparative 
power  of  gold,  xliffcrently  alloyed,  to  resist  abrasion  froni 
sand,  or  other  gritty  powders. 

The  general  rei>ults  of  these  extremities  are  ; 

First,  that  when  equal  friction,  assisted  by  a  mode- 
rate pressure,  takes  place  between  pieces  of  coin  which 
are  of  a  similar  quality,  thcTi  abrasion  is  most  commonly 
produced  in  an  inverse  ratio  to  the  degree  of  ductility. 

Secondly,  that  the  contrary  effect  happens  when  pieces 
of  di.Tcrent  qualities  rub  against  each  other  ;  for  then  the 
more  ductile  metal  is  worn  by  that  which  is  harder. 

And,  thirdly,  that  earthy  powders  and  metallic  filings 
produce  similar  etibcts^  and  tend  tf>  weai*  the  dii&rei>)> 

Jkinds 


kiidt;  of  gold  itf  pHopoitioti  to  theiV  respective  degrees  of  { 
diicttiitjr& 

.JK  Fine  gold,  being  extiiemeljT  soft  and  ductile,  sus^ 
tafa»  a  considerable  lo^  under  nMcny  of  the  general  cii^  > 
ciimstances  of  friction ;  and,'  as  at  i^  times  it  appears  cer<^  * 
taini  tliat  the  impressions  which  fasive  been  stam|>ed  upoii*^ 
it*  are  most  easily  obliterated,  even  when  actual  abrasion  • 
docs  not  take  place,  there  is  orach  reason  to  conclude^  ^ 
that  gold  of  such  extreme  ductili^  is  not  that  which  is  ' 
tUe  jQost  proper  to  be  forffied  into  coin. 
'•«•  But  goM  of  the  opposite  quality,  or  at  least  so  hard ' 
av^ta'be  but  just  capable  pf  being  rolled  and  stamped,  ' 
seems  to  be  equally  improper  for  that  purpose  ;  for  ieven^ 
sspposiiig  ^htft  h^rd  6t  brittle  gold  suffered  in  every  case 
Iciss  by  itiction  than 'that  which  is  moderately  ductile,  * 
(wbicb  itf  not  jhbwev«r  the  fact,)  and  allowing  that  stand- • 
ard  gold  Biay  1^  a  jhixed  alloy  be*  rendered  ^  hard'^a^i' 
gold  Tednced  by  copper  to  ig^carats,  without  changing 
the  standard  proportion  of  gold,  yet  it  would  be  very 
difficult  always  to  make  such  standard  gold  of  an  linifdnift' 
degree  of  hardness.    'Moreover,  by  some  experinusnts 
purposely  made  by  Mr.  Hatchett  at  the  mint,  upon  thii^ 
Mling  and  stamping  of  gold  of  different  qualities,  it  evi- 
dently appeared,  that  gold,  equal  in  hardness  to  that  o# 
is  carats,  could  tiot  be  employed  with  advantage;  fur 
the  additional  labour  which  was  required  for  the  rolUng 
and  stamfSing  of^  tbk'hard  gold,  the  frequent  fuihure  -inf 
making  th^  impr^on,  and  the  bfuising  &nd  breaking  of 
^  dies,  fully  proved,  that  the  expense  and  difficulty  ati 
teAdtog  the  working  of  such  gold  could  by  no  mcdns  be 
eompeiisated  *}bff  the  small  degree  of  durability  which  it 
might  possess  over  any  other.  '•  *  * 

r.  The  esctreme^  of  ductility  an^  of  hardnesis  being 
tberefore  ciqu^y  objeedofiaUe,  irfbiiDiilio£'tbifiH»,'fh%(l 
'.»'■  •  gold 


i4    Expciimthis  dnd  OtMnvaHcns  m  ilie  vmrioks  dUcjjSf 

gold  of  moderate  ductility  must  be  that  wkich  is  the  beid 
adapted  for  coin  ;.  and,  as  nothing  but  silrsr  or  copper 
can  be  employed  to  aUoy  gold  which  U  iritetided  to  hi 
coined^  it  may  be  here  oiiserred,  ibat|  whatever  niigbt 
have  been  the  oiriginkl  motive  for  introducing  the  pretent 
standard  of  9f  carats,  yet  it  appears,  from  ih^  eiepert* 
ments,  that  ibis  standard  prpportton  of  4t  of  silver  or  eop- 
per  is  (every  circumstance  being  tonsidcfred)  Hie  best 
which  could  have  been  cboaen. 

There  is  however  some  dtilerence  in  the  qtialtty  of  gokl 
when  alloyed  with  thb  standard  proportion  of  silver,  of 
nlver  and  copper,  and  of  cc^ppei*,  whioh  requires  to  be 
considered. 

o.  Gold  alloyed  with  one^twdfth  <>f  silver  is  of  a  fin^ 
but  pale  yellow,  it  is  very  duetile,  it  is  easily  ndled,  and 
may  be  stamped  without  being  annealed ;  it  cousgjquentiy 
does  pot  require  to  be  blanched ;  and,  after  the  complete . 
process  of  coining,  the  surface  and  every  pan  remains  of 
an  uniform  quality,  so  that  by  wear  it  does  not  appear  of 
difl^nt  colours. 

These  properties  are  certainly  ttiuch  ia  be  vatned,  but 
the  objections  to  this  kind  of  standarid  gold  are^ 

First,  the  additional  expeOte  attending  the  employ  of 
silver  as  an  alloy. 
Secondly,  the  extreme  pale  yellow  eolofif • 
And,  thirdly,  that,  from  iu  great  dilctiiHy,  it  is  ak 
most  as  liable  to  have  the  impressions  Which  have  been 
made  upon  it  speedily  obliterated  as  those  which  liav# 
been  made  upon  fine  gold.  All  things  being  there^; 
fore  considered,  gold  alloyed  only  with  stiver  doea 
not  appear  to  be  so  proper  for  coin  as  may  at  first  b# 
imagined. 

9.  Gold,  made  standard  by  a  mixture  of  equal  parr»  df 
filver  ^  cpjgper^  is  not  so  soft  as  gold  alloyed  only  witb 

silver^ 


qilver,  neitlifir  is  it  so  pale,  for  it  appears  to  be  less  re*. 
moTc^'froiQ  tbe  qolourof.fine  gold  tlian  ^either  the  for* 
met  c^  the  A>Uowing  metal.  Gold  alloyed  with  si}vep 
and  popper^^'hen  annealed,  do^  not  become  black ,  but 
brov0;  'and  this  is  more  easily  removed  by  thp  blanch^ 
ing'^iiqjHor  ox  solution  of  all  am  tb^n  when  tiie  whole  o£ 
jLboiallpy  consists  of  copper.  It  n^ty;  also  be  rolled  anci 
fitaaaped  with  gveat  faciiity ;  and,  under  many  circum^ 
stances,  it  appears  to  suffer  less  by  fription  than  gold  aU 
loyedsiogly  Ibfy  silver  or  by  copper. 

AS^  }t  has  been^  however,  subjected  to  tl^  ordinary 
IrictioQi  which  past  taHe  place  during  the  circulation  of 
money,  it  is  liable  to  appear  of  a  deeper  colour  in  those 
parts  which,  being  prominent,  aa*e  consequently  the  mos( 
exposed  to  friction  ;  this  defect  arises  from  a  cause  whicif 
will  'soon  be  explained,  but  it  cannot  be  regarded  as  ai| 
f^jection  of  any  weight, 

I.  The  last  kind  of  standard  gold  which  relvains  to  b^ 
mentioned,  \%  that  which  is  alloyed  only  by  copper.  Thi|» 
is  of  a  much  deeper  colour  than  those  which  have  b^n 
hitherto  noticed,  and'  is  slightly  harder  than  either  of 
them,  but  nevertheless^  it  is  very  dvctilp,  provided  that 
•the  copper  be  pure.  It  requires  to  be  annealed,  and  then 
b^omes  nearly  or  quite  black  ;  which  colour  is  not  sq 
i^asily  removed  by  the  bla^iching  liquor  as  tli^t  which  \f^ 
produced  by  the  process  of  annealing  upon  gold  alloyed 
with  a  mixture  of  silver  and  copper. 

Gold  aia(}e  standard  by  copper  suffers  less,  l)y  many  of 
the  varieties  of  friction,  than  gold  which  is  alloyed  with 
silver ;  but  in  some  cases  it  seems  to  wear  rather  more 
than  gold  alloyed  with  silver  and  copper ;  the  difference 
is  not  however  very  conside*'al>Ie. 

This  sort  of  stamlard  golil,  as  well  as  that  which  is  al- 
loyed with  silver  and  copper,  appears  commonly,  after  a 
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certain  degree  of  wear,  more  or  less  of  a  deep  copper  co^ 
lour  in  those  parts  which  are  most  prominent ;  and  when 
coin  thus  alloyed  exhibits  such  an  appearance,  it  is  ire^ 
quently  and  vulgarly  said  to  have  been  in  contact  with 
copper  mosey ;  and  sometimes  guineas,  having  this  ap« 
pearance,  have  been  refused,  upon  the  supposition  that 
they  have  been  debased ;  but  the  real  fact  is,  that  when 
copper  constitutes  part  or  the  whole  of  the  alloy,  it  be- 
comes oxidized  or  calcined  upon  the  surface  of  the  blanks, 
by  theprocess  of  annealing,  and  the  blackish  crust  of  cop^ 
per,  in  this  state,  must  then  be  removed  by  the  solution  of 
alum,  called  the  blanching  liquor ;  now  it  is  evident,  that 
after  this  operation,  the  surfaces  of  the  blanks  or  un- 
stamped pieces  can  no  longer  be  regarded  as  standard 
gold ;  for  if  copper  singly  forms  the  alloy,  it  must  be  dis- 
solved, and  be  separated  from  the  surface  of  each  piece 
of  coin  ;  and  the  same  effect  must  also  take  place  with  re- 
,  spect  to  the  copper  in  the  alloy  formed  of  copper 
and  silver ;  so  that,  in  the  first  case,  each  piece,  when 
blanched,  will  consist  of  gold  made  standard  by  copper, 
covered  with  a  thin  coat  of  fine  gold  ;  and,  in  the  second 
case,  eaoh  piece  will  be  composed  of  gold  made  standard 
by  silver  and  copper,  coated  with  gold,  alloyed  with  iV 
of  silver,  or  with  half  of  the  standard  proportion  of  allojr, 
supposing  the  silver  and  copper  to  have  been  in  equal 
quantities  ;  as  therefore  the  standard  gold,  of  which  the 
pieces  consist,  is  always  more  or  less  of  a  deeper  colour 
than  the  coating  or  film  of  the  finer  gold  which(!«ovei-» 
each  piece,  it  must  be  evident,  that  when  this  coating 
has  been  rubbed  and  removed  from  the  raised  or  promi- 
nent parts,  these  will  appear  of  a  very  different  and 
(leeper  colour  than  the  flat  part  or  groqncj  pf  the 
poin, 

The 
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•  The  reason  is  therefore  sufficiently  apparent,  why 
gttld,  which  is  alloyed  with  silver,  «annoi  be  liable  «> 
this  blemish. 

K.  Upon  a  comparison  of  the  different  qualities  of  thtt 
three  kinds  of  standard  gold  which  have  lately  been  mcfn* 
tionedy  it  appears  (strictly  speaking)  that  goldf  mad« 
standard  by  silver  and  copper  is  rather  to  be  preferred 
for  coin ;  but  as  gold  made  standard  singly  by  copper  is 
but  very  little  inferior  in  its  general  properties,  it  may 
be  much  questioned  whether  the  few  and  small  advan«- 
tages  possessed  by  the  former  would  compensate  the  ad« 
ditional  expense  of  the  silver  required  for  half  of  the 
alloy ;  and  it  may  be  farther  remarked,  that  any  ex- 
traordinary addition  of  silver  appears  to  be  less  ne^ 
cessary,  as  there  is  commonly  some  of  that  metal  in 
the  gold  which  is  sent  to  the  mint,  and  which,  being 
reckoned  as  part  of  the  alloy,  must  be  productive  of  ad- 
vantage. 

L.  When  a  general  view  is  taken  of  the  results,  there 
does  not  appear  to  be  any  very  great  or  remarkable  dif-* 
ference  in  the  comparative  wear  of  the  above  three  kinds 
of  standard  gold,  ail  of  which  su£Fer  abrasion  slowly,  and 
with  great  di^culty  ;  and  (as  has  been  already  observed) 
the  difference  of  wear  between  the  two  last-mentioned  is 
certainly  but  inconsiderable ;  for  these  reasons  therefore, 
and  from  the  consideration  of  every  other  circumstance, 
it  cannot  be  doubted  that  the  very  great  loss  which  the 
gold  coin  of  tliis  kingdom  is  stated  to  have  sustained 
.within  a  certain  limited  time,  cannot,  with  cveil  a  shadow 
of  probability ,  be  attributed  to  any  important  defect  in 
the  composition  or  quality  of  the  standard  gold,  and  all 
that  can  be  said  upon  this  subject  is,  that  some  portion 
of  this  loss  may  have  been  caused  by  the  rough  impres* 
/lion  and  milled  edge  now  in  use,  by  which  each  piece  of 
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coin  1^*,  and  is  aeted  upon  by  the  ottien,  }n  the  mahnef 
ofafite. 

Tlie  loss  thus  occasioned  cannot  however  be  «on«der»-» 
Me,  for  the  qrjility  of  thef  present  sFaiKlard  gold  is  c^- 
tainly  Well  adapted  to  resist  abrasion,  especially  in  the 
dase  of  the  firiction  of  coin  against  coin,  and  this  is 
strongly  corroborated  by  ti^  obs^^aticAt  of  bankeis 
and  others,  who  are  in  the  habit  of  sending  or  recei-> 
virig  large  quantities  of  gold  coin  from  any  considerable? 
distance* 

Whfta  a  mimbet  of  guineas,  rattier  !06sely  packed, hav<( 
been  long  ftaken  'tojg;ether  by  the  tnotion  of  «  coac(b  of 
other  carrfcige,  it  has  been  obserred,  Aat  the  effects  of 
fridtion  chiefly  fall  upon  only  a  few  of  *  the  pieces';  but  it 
is  Tcry  'remarkable,  that  although  these  are  often  re- 
duced nearly  or  quite  to  the  state  df  plain  pieces  of  me-* 
tal  or  blanks,  j-et,.  upon  being  weighed,  they  are  found 
to  have  sustained  little  or  no  loss  ;  and  from  this  it  ap^ 
pears,  that  the  impressions  have  been  obliterated  not  by 
a  i^al  abrasion  df  the  metal,  but  by  the  depreission  of 
the  pfomiflent  parts,  which  have  been  forced  into  the 
massj  and*  are  reduced  to  a  'level  with  the  ground  of  tlie 
coin. 

Pieces  of  hard  gold  ^vould  not  so  easily  suffer  by  de-^ 
pression,  but  the  real  loss  would  probably  b6  -greater, 
they  being  (in  the  case  of  the  friction  of  coin  against 
coin  of  a  similar  qualitj^)  more  susceptible  of  abrasion. 

Upon  the  whole,  tfclere  is  every  reason  to  believe,  that 
our  gold  coin  suffers  but  little  by  friction  against  itself, 
and  the  natural  and  fa^r  wear  probably  arises  principally 
from  extraneous  and  gritty  particles,  to  the  action  of 
which  the  coin  may  occasionally  be  exposed  in  the  course 
of  circulation ;  bift  it  is  nevertheless  certain  that  the 
united  efiects  of  every  species  of  friction  to  which  coin 

may 


Ihay  be' snljected  fairly  and  unavoidably  during  circuhu 
lion,  cannot  produce  any  other  wear  than  that  which  id 
extremely  gradual  and  slow,  and  whioh  will  by  no  meani 
account  for  the  great  and  rapid  diminution  which  has 
been  observed  in  the  gold  coin^ 

Description  qf  the  Instruments  employed  in  the  Expti^i-* 
nients  on  the  comparative  Wear  of  Gold  when  allot/cd  bjf 
various  Metals, 

In  the  first  series  of  experiments,  twenty-eight  pieces 
of  coin  were  fixed  to  a  frame,  and  over  each  of  them  wa^ 
placed  another  piece,  which  was  pressed  against  it  by  a 
weight.  These  upper  pieces  were  all  connected  to  a  se^ 
cood  frune^  so  that,  in  consequence  of  die  motion  con* 
xnunicate^  thereto  by  cranks,  each  upper  piece  was  rul>» 
bed  backwards  and  forwards  upon  that  which  was  under  it. 

Fig.  1,  (Plate  11.)  represents  a  plan  of  this  instrument; 
ami  Fig.  2  IB  a  vertical  section  of  it,  drawn  parallel  to  the 
line  A  B. . 

The  upper  frame,  or  that  to.  which  the  upper  pieces 
of  coin  are  cimoectcdi  is  of  brass,  and  consists  of  four 
bars.  Fig*  1|  A  B,  B  ^,  ba^  and  a  A,  with  three  cross 
bars  C  r,  Cc,  C  c. 

The  lower  frjime  consists  of  a  board,  placed  immedi«^ 
atelv  under  the  upper  frame,  and  is  expressed  in  Fig.  2^ 
by  the  leUers  L  L. 

The  upper  frame  is  supportcid  by  two  vertical  boards, 
extending  the  whole  length  of  the  sides  B  b  and  Atf,  so 
ihat  the  ends  of  them  are  seen  in  Fig.  f?,  and  are  denoted 
i>y  the  letters  D  D,  D  D.  These  boards  are  fastened  to 
the  upper  frame,  and  to  tlie  table  upqii  which  the  appar 
iratus  ^stands,  by  hinges,  so  that  the  .upper  frame  can 
move  freely  in  tbe  dil^ection  B  A,  but  can  have  no  motion 
in  tlie^  direction  perpendicular  thereto.     These  vertical 

boards 
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boards  are  omitted  in  Fig.  l ;  for,  as  the  intention  of  tihui 
d^ription  is  not  to  give  a  detail  of  all  the  parts  of  th« 
instruments,  but  only  to  explain  their  manner  of  actings 
I  have  taken  the  liberty  to  omit  such  parts  as  tended  to 
produce  an  intricacy  in  the  figures^  without  being  neces« ' 
sary  to  this  object. 

The  disposition  of  the  pieces  of  coin  on  the  frames  is 
tepresented  in  Fig.  1.  Nnn,  denote  one  of  the  con-« 
necting  pieces,  by  which  the  upper  pieces  of  coin  are 
connected  to  the  uppsr  frame,  and  in  .which  the  small 
i:ircle  represents  the  position  of  the  coin ;  the  krge  circle 
is  the  part  which  supports  the  weight,  and  rin  the  part 
by  which  it  is  connected  to  the  upiper  frame. 

To  avoid  confusion,  neither  these  connecting  pieces 
nor  the  pieces  of  coin  are  represented  in  Fig.  2 ;  but,  in^ 
stead  thereof,  a  section  of  one  of  these  pieees  is  given  iiA 
Fig.  3,  upon  a  lai'ger  scale^ 

In  this  figure  L  L  is  the  lower  fhtme,  atnd  C  one  of  the 
bars  of  the  upper  frame ;  y,  is  one  of  the  lower  pieces  of 
eoin^  which  is  bedded  ahd  fixed  firmly  in  a  brass  socket  Xf 
fastened  to  the  lower  frame ;  u,  is  the  piece  of  coin  to  be 
iTubbed  against  k,  which,  in  like  manner,  is  fixed  in  ano* 
ther  brass  socket  w^  N  n,  is  the  connecting  piece  by 
wbieh  this  socket  is  connected  to  the  bar  C  of  the  upper 
frame.  This  piece  turns  on  pivcfts,  in  two  studs  n,  fixed 
to  the  bar  C,  so  that  it  can  turn  freely  on  those  pivots  in 
a  vertical  direction,  but  cannot  be  perceptibly  shaken 
horizontally. 

Z  is  the  weight  by  which  this  connecting  piece  is 
pressed  do^vn  ;  it  is  round,  and  is  placed  with  its  center 
exactly  OT^er  that  of  the  socket  w.  ^ 

It  must  be  observed  that,  in  the  constructioH  of  this 
znji;;i}ice,  three  things  principally  demanded  attention. 

1st.  That 
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1st  That  the  pieces  of  coin  should  all  more  equaUjr. 

Sdly.  That  they  should  all  be  pressed  ags^^ut  t^o 
lower  pieces  by  the  same  weight.    And, 

sdly.  That  they  should  bear  flat  against  them. 

As  to  the  first  requisite^  it  is  evident  that  the  pieces 
must  all  move  alike^  excepting  so  far  as  proceeded  from 
the  springing  of  the  parts  of  the  machine,  or  from  the 
shake  in  its  joints,  both  of  which  were  very  small. 

Secondly,  as  the  connecting  pieces  move  freely  in  a 
vertical  direction,  it  is  clear  that  the  force  with  which  the 
upper  piece  of  coin  is  pressed  against  the  lower  one»  de^^* 
pends  only  on  its  own  weight,  on  that  of  the  socket «?,  6rk 
that  of  the  connecting  piece  N  n,  and  on  the  weight  Z, 
by  which  it  is  loaded  ;  so  that  the  second  requisite  h  thui 
easily  obtained. 

Thirdly,  the  connecting  pieces  N  n  bears  against  the 
socket  w  only  by  the  pin  p,  which  enters  into  a  hole  io 
the  centre  of  the  socket,  so  that  the  two  pieces  must  ne«> 
cessarily  bear  flat  against  each  other ;  but  as  this  pin 
alone  would  not  have  prerented  the  socket  from  turning 
round  on  its  centre,  two  other  pins  n  n  were  fixed  into 
the  connecting  piece,  and  entered  into  slits  made  in  the 
socket  near  its  circumference,  allowing  no  more  shake 
than  was  necessary  to  prevent  it  from  sticking ;  and 
thus  the  motion  round  the  centre  was  effectually  pre* 
vented. 

It  may  be  observed,  that  the  pieces  might  have  been 
made  to  bear  flat  against  each  other  by  fixing  the  sockets 
w  in  gimbals  ;  but  as  the  method  above  described  was  ef- 
fectual, and  much  easier  made,  it  was  preferred. 

It  may  be  also  remarked,  that  the  breadth  of  the, bars 
C  c,  as  represented  in  Fig.  I ,  is  not  sufflcient  to  prevent 
them  from  springing  considerably  ;  for  this  reason,  a  me- 
thod gf  strengthening  tbeoi  was  employed,  wliich  an* 

swered 
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frwcrd4  the  purpine  jf^rfibcUy  well,  but  is  omitted  in  tbe 
^r^wingj.  ail  i^  cpuld  no|  h0  easily  represented. 

It  \^as  at  first.  iiH^ndpd)  that- thft  lower  frimie  sboulcl 
have  rei^iii^d  fixed,,  and  that  only  the  upper  one  shoulc} 
l^aye  moved  ;  but,  in  a  ptevious  trial,  in  which  two  pieces 
pf  meta]  wer§  rubbed  l^ackwards  and  forwards  upon  each 
^ther  in  the  s^mie  line»  with  a  view  to  discover  what 
weight  .would  beiiecessary  to  make  the.  pieces  wear  toJc- 
f^biy  (ast,  I  found  that  for  a  time  they  diminished  slowly, 
)»ut  that  little  furrows  or  gullies  wore  soon  worn  in  theni, 
luid  .that  then  the  diniiinution  was  rapid.  I  ^Iso  observed, 
that  the  gullies  in  tbe  upper  pi^es  corresponded  to  those 
in  the  kxwer  ones;  sp  that  it  wa$  impossible  that  the 
pieQcai  of  metal  should  touch  :eacl^  other  iq  tlroae  places 
where  the  diminution  was  most  rapid,  and  pdnsequently 
|be  gullit:9.n^ujjt  have  been  formed  by  the  partielt»  of  iiic-r 
|4l!.whicb  bad  been  ^r^^ded^  vmd  whipbisuibs^ueQtiy  had 
J)e^[^ome.acc.uAiulated«  .  ,     ^  *  r 

It.  teemed,  tp  me,  that  tli^  ipo$t  prohabl^  w^y  to  pros, 
▼ent  the, little  furrovs  or  gulliss  (roiiii  b^ing  tjivs  forui^d, 
would  be^  to  consti'uct  the  instrument  iujsuch  a  q^^ner, 
that  the  direction  in  which  the  pieces  rubbed  upon  caci^ 
-ether  should  scontinuaUy.  vary.  Tbe  .following  fiotitri- 
Tunce  was  therefore  adopted,  by  whieb  tlie  pieces  wert 
prevented,  fcom  rubbing  togcthec  tiyice.  in  the  -same  di, 
rcction. 

In  this  n^ethody  the'  lowdr  frame,'  as  well  as'the  upper, 
|s  supported  on  l^r.o  move-^)!]^  vertieal  boards;  but^ 
whereas  tbp  bo^nrds  supporting,  the  .upper  frame  are 
placed  parallel  to  B  *,  in  consequence  of  which  .tbe  frame 
can  move  only  in  the  dii-cction  B  A.,  these  arc  j>laccd 
parallel  to  B  A,,  sg  that  the  frame  can  ipove  only  in  the 
direction  B  4,  .  ; 

.         • .     ^      ...       KE, 
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E  E9  is  .the  axis  by  which  the  upper  frame  is  moved  : 
this  turns  in  fixed  sockets  at  S  S,  and  is  turned  at  each 
end  into  the  form  of  an  eccentric  circle,  wliich  acts  as  a 
crank ;  so  that,  by  .means  of  the  levers  E  K,  which  at  one 
end  turn  on  these  eccentric  circles,  and  at  the  otiier  end 
turn  on  joints  fixed  to  the  upper  frame ;  this  frame  it 
made  to  move  ene-fourth  of  an  inch  in  the  direction  B  A, 
during  one-half  of  the  revolution  of  the  axis,  and  as 
much  in  the  contrary  direction,  during  the  other  half  re« 
▼olution. 

ecj  is  an  axis  of  the  same  kind,  serving  to  move  the 
lower  frame.  H  H  is  a  windlass,  which  turns  these  two 
axes  by  means  of  the  toothed  wheels  F/,  which  work  in 
the  toothed  wlieels  G  g^  fastened  to  the  axes  E  E  and  ee. 
TTTTT  is  the  table  upon  which  t'ne  apparatus  stands. 

The  wheel  F  has  ninety  teeth,  /has  seventy-five,  and 
G^  have  each  twenty;  so  that  the  axis  £  E  makes  siic 
revolutions  while  ec  makes  five  ;  and,  at  a  medium,  these 
axes  make  about  four  revolutions  to  one  of  .the  windlass. 
A  counter  is  placed  so  as  to  show  the  number  of  revolu- 
tions of  the  windlass. 

If  the  two  frames  had  performed  their  vibrations  in  the 

same  timei  no  advantage  would  have  been  gained,  for 

^  ^  J^    the  pieces  of  coin  would 

still  have  moved    upon 

each  other  always  in  the 

same  line  ;  but,  as  their 

vibrations  are  performed 

J}  in  different    times,    the 

effect  is  quite  different ; 

for  let  C,  in  the  annexed 

figure,  be  the  centre  of 

jp  one  of  the  pieces  in  the 

lower  frame*    Draw  the 
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lines  BA  and  Drf  in  the  directions  of  the  motion  of  the 
lower  and  upper  frame,  and  equal  to  the  space  which 
those  frames  describe  in  one  semi-revolution  of  the  cranks, 
and  complete  the  square  of  ef  E  F.  Then,  if  the  upper 
frame  is  moving  with  its  greatest  velocity  in  the  direc- 
tion Dc/,  at  the  same  time  that  the  lower  one  is  moving 
witli  its  greatest  velocity  in  the  direction  B  A,  the  motion 
of  the  upper  piece  on  the  lower  one  will  be  in  the  diago- 
nal /  F ;  but  if,  at  that  time,  the  lower  frame  is  moving 
with  its  greatest  velocity  in  the  contrary  direction  i  B, 
the  motion  will  be  in  the  otlier  diagonal  E  e. 

If  one  frame  is  jiioving  with  its  greatest  velocity  while 
the  other  is  at  the  extremity  of  its  vibration,  the  motion 
will  be  in  the  circumference  of  the  circle  iDB</,  in- 
scribed within  the  square ;  and,  in  the  intermediate  cases^ 
it  will  be  in  the  circumference  of  an  ellipsis,  which  is  in- 
scribed in  the  same  square,  and  whose  axes  are  in  the 
diagonals  e  E  and  J  F,  but  in  which  the  proportion  of 
the  axes  is  continually  changing ;  that  axis  which  is 
placed  in  Yf  being  sometimes  the  greatest,  and  at  other 
times  the  least. 

This  contrivance,  therefore,  effectually  prevented  the 
pieces  from  moving  upon  each  other  always  in  the  same 
line  ;  and  it  seems  also  to  have  much  diminished  the  dis- 
position which  they  had  to  wear  in  gullies,  but  not  in- 
tirelv ;  for,  from  the  following  experiments  it  appears^ 
that  still  some  few  particles  would  become  occasionally 
collected,  and  then  acted  as  a  grinding  powder,  which  . 
accelerated  the  wear  of  the  pieces.  This  was  observed  ^ 
particularly  to  happen  to  the  pieces  of  gold  alloyed  with 
an  equal  proportion  of  copper,  and  to  the  pieces  of 
copper  which  were  also  more  frequently  worn  in  fur- 
rows or  gullies,  than  the  other  pieces  of  more  ductile 
metal. 

The 
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The  motion  of  the  pieces  of  coin  upon  each  other  is 
greater  than  it  would  have  been  if  only  one  frame  had 
been  made  to  move  nearly  in  the  proportion  of  three  to 
two ;  so  that  the  whole  motion  of  the  pieces,  in  each 
semi-revolution  of  the  axes  EE  or  ^^,  is  about  three- 
eighths  of  an  inch,  and  therefore  it  is  about  three  inches 
in  each  revolution  of  the  wmdiiiss. 

The  instrument  employed  in  the  second  series  of  ex- 
periments is  so  simple  as  not  to  require  any  drawing.  It 
consisted  only  of  a  cubical  box  of  oak,  which  measured 
eight  inches  each  way  within  side.  This  box  was  moved 
by  the  axis  E  E  of  the  former  instrument,  which  was 
passed  through  the  middle  of  two  opposite  sides,  and 
was  fixed  in  that  position. 

Fig.  4  represents  a  plan  of  the  instrument  used  in  the 
third  series  of  experiments,  aaa^  is  a  horizontal  table, 
turning  upon  a  vertical  axis ;  and  BBBAA^  is  a  fixed 
frame  surrounding  it. 

The  pieces  of  coin  are  fastened  to  this  fixed  frame  by 
the  same  connecting  pieces  which  were  formerly  em- 
ployed, and  are  pressed  down  also  by  similar  weiglits. 
The  diameter  of  that  part  of  the  wheel  acrainst  whic  •  the 
centres  of  the  pieces  of  coin  are  pressed  is  twenty  nine 
inches  ;  so  that,  while  this  wheel  makes  one  revoJuMon, 
the  pieces  are  rubbed  against  it  through  tlie  whole  cir- 
cumference of  this  circle,  that  is  through  1»1yV  inches. 

A  shallow  groove  ggg  is  cut  in  tliis  wheel,  in  that  part 
against  which  the  pieces  are  presseil,  in  order  to  contiiie 
the  powders  employed  in  the  experiments  ;  and  the  num- 
ber of  revolutions  of  the  wheel  are  marked  by  a  counter. 
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HinU  regarding  Cattle.    By  Sir  Johk  SiNctAtit. 
From  Essays  on  Miscellaneous  Subjects. 

IN  i  RODUCTION. 

X  H  E  object  tliat  every  intellipent  farmer  ought  t© 
have  in  Tiew,  who  breeds  and  maintains  domestic  ani- 
mals, is  prtfit ;  consequently  he. ought  to  find  out,  as 
l^akewell  happily  e'Spresseid  it,  "  the  best  viachine  for 
**  converting  herbage^  and  other  food  for  animals^  inio 
*'  nwney.^ 

For  that  {Purpose,  h  is  necessary  to  ascertain  the  shape 
and  nature  of  the  animsil  which  makes  the  most  profit* 
able  use  of  the  food  it  eats  :  that,  however,  must  depend 
much  on  the  price  of  the  different  articles  which  the  ani- 
mal produces.  For  instance,  tallow  formerly  bore  a 
higlicr  price  than  meat,  and  consequently  was  a  greater 
object  in  the  breeding  of  cattle  and  sheep  than  at  present, 
when  it  sells  at  an  inferiof  price  *,  and  the  various  arti- 
cles produced  from  it  have  become  so  valuable,  as  to 
render  a  good  dairy-cow  the  most  profitable  of  all  our 
domestic  animals,  and  consequently  entitled  to  peculiar 

*  It  would  be  a  curious  and  important  subject  of  inquiry,  to  endea«. 
vour  to  asceriaki  the  real  price,  and  the  relative  valuef  of  beef,  tallovr^ 
and  leather,  ar  different  periods,  more  especially  within  the  last  century. 
It  is  evidtnt,  that  ihe  farmer  must  always  aim  at  producing  those  arti- 
cles whicb.  will  yield  fiUn  the  greatest  profit ;  and  at  present  flesh  must 
be  the  ohject;  for  my  butcher  informs  me,  that  on  the  day  on  which 
this  note  is  written,  (25th  January.  1802,)  beef  is  sold  at9§d.  per  lb. 
and  tallow  at  bid.  per  lb.  or  3  s.  lid.  per  stone.  Flesh  consequently 
is  to  tallow  as  38  is  to  23.  It  is  therefore  for  the  advantage  of  the 
farmer,  as  the  market  now  stands,  to  produce  flesh  rather  than  tallow. 

atteu* 
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attention  *.  Meat,  however,  is  at  present  the  object 
most  generally  attended  to;  and  it  is  certain  that  the 
breeding  of  cattle  and  sheep  for  the  shambles  was  never 
carried  to  such  perfection  as  it  has  lately  been  brought  to 
in  England. 

The  cause  of  this  it  may  not  be  improper  briefly  to 
explain. 

Stocky  in  general,  (and  this  is  still  the  case  in  a  mul- 
titude of  in>tances,  and  must  always  be  so  when  t^io 
breeder  has  not  food  at  command,  calculated  for  fatten- 
ing as  well  as  rehiring  his  cattle,)  was  formerly  bred  by 
one  set  of  men,  fattened  or  prepared  for  the  market  by 
a  second,  and  killed  by  a  third  f.  Whilst  these  three 
occupations  continued  distinct,  with  only  occasional  com- 
munications or  intercourse  with  each  other,  no  great  im- 
provement could  be  effected.     That  division  of  labour^ 

*  It  IS  much  to  be  regretted  that  the  real  vaUic  of  a  good  dairy-cow 
is  not  more  generally  known.  I  am  assured,  by  a  most  respectable 
coantry  gentleuian,  (VValier  Trevelyan,  Esq.  of  Nelher  Wilton,  in 
Northumberland,)  that  a  well-bred  Teeswaier  cow  will  give,  on  an 
arerage,  fourteen  quarts  at  each  of  two  milkings,  or  twenty-eight  quarts 
per  day.  Some  of  ihe  Teeswater  breed,  according  to  Culley  (page  40), 
give  even  to  the  amount  of  thirty-six  quarts  per  day.  But  calculating 
at  twenty-eight  quarts,  this,  at  4d.  }>er  quart,  amounts  toQs.  4d.  per 
day,  and  iu  six  montlis  to  S4l.  A noihcr  intelligent  gentleman,  who 
has  had  great  ex|)ericncc  in  cattle- farming,  observes,  that  any  cow,  at 
all  calculated  for  the  dairy,  will,  in  seven  months  milking,  pay  double 
her  price  to  the  butcher.  Take,  for  example,  an  Irish  or  Scotch  cow» 
calving  in  May,  and  value  the  grass  she  cats  at  3  I. ;  if  she  gives  from 
ten  to  twelve  quarts  per  day  the  farmer  will  not  only  be  indemnified  for 
attendance,  rent,  &c.  but  at  the  end  of  the  season  he  will  have  the  cow 
for  nothing.     Can  there  be  a  greater  inducement  to  dairy-farming. 

+  The  iiiiernietliate  occupations  of  drovers,  salesmen,  &c.  have  no 
occasion  to  acquire  any  peculiar  knowledge  (excepting  as  to  the  sute  of 
the  markets  in  various  parts  of  the  kingdom)  different  from  that  of  the 
other  professions  above  mentioced. 

or 
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or  separation  of  prt)fessions,  so  useful  in  manufactures, 
"was  pernicious  to  this  important  branch  of  agriculture, 
by  preventing  the.  principles  on  which  the  improvement 
of  our  domestic  animals  might  \)e  efliected  fi^m  being  as- 
certained *. 

A  person,  however,  of  strong  natnral   sagacity,  (llo- 
Ixjrt  l)akevvell,  of  Dishley,  in  the  county  of  Leicester,) 
though  he  did  not  unite  to  tlie  extent  that  his  disciple, 
Culley,  has  done,  the  two  distinct  occupations  of  breeder 
and  grazier,  yet  having  acquired  great  skill  in  grazing, 
by  preserving  his  breeding-stock  in  the  highest  possible 
condition,  and  having  called  in  to  his  aid  all  the  skill  and 
experience  which  the  butcher  had  acquired,  was  thus  en- 
abled to  ascertain  the  principles,  not  only  of  breeding 
domestic  animals,  so  as  to  answer  the  common  expecta- 
tions of  the  farmer,  but  also  of  bringing  them  to  a  degree 
of  perfection,    of  wliich,    before   his    time,    they    were 
scarcely  supposed  capable :  and  by  directing  the  public 
attention  in 'general,  and  that  of  the  farmer  in  particular, 
to  the  art  of  breeding,  he  has  in  Various  respects  most 
essentially  benehted  his  country.     By  his  example  that 
most  important  system  was  very  generally  established,  of 
certain  breeders  directing  their  whole  attention  to  the 
rearing  of  males,  and  letting  them  for  the  season,  at  such 
prices  as  would  amply  indemnify  the  breeder  for  all  the 
care  and  cxpence  he  had  bestowed  upon  them ;  a  practice 
which  had  originally  taken  place  in  Lincolnshire,  but  bad 
nevw.  been  carried  to  any  great  height  till  adopted  by 
Mr.  Bakewell. 

♦  But  when  the  properties  essential  in  forming  a  perfect  breed  are 
fully  ascerialnefl,  the  separation  of  occupations,  above  alluded  to  will 
become  useful,  ns  one  farm  may  be  better  calculated  for  breeding*  ano- 
ther for  fattening,  &c. 

In 
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In  discussing  the  important  subject  of  cattle,  it  is  pro- 
per, in  the  first  place,  to  observe  that  a  distinct  breed  of 
cattle  may  be  formed,  1 ,  in  consequence  of  the  soil  of 
the  country,  and  the  vegetables  it  produces  ;  2,  from  the 
climate,  which,  in  various  respects,  must  affect  the  ani- 
mals living  under  its  influence  ;  3,  from  a  particular 
shape,  size,  or  colour  becoming  fashionable,  and  conse- 
quently in  gre^t  demand  ;  4^  from  the  nature  of  the  ani- 
mals that  may  be  imported  into  it  from  other  counties; 
and,  5,  from  the  various  crosses  which  have  been  made 
among  breeds  in  some  respects  distinct,  and  from  which 
a  new  variety  may  arise. 

it  is  not  proposed,  however,  to  attempt  any  particular 
enumeration  of  the  various  breeds  in  these  kingdoms ; 
for  though  differing  in  regard  to  colour,  size,  &c.  they 
claim,  in  many  respects,  the  same  valuable  properties. 

The  great  object,  therefore,  to  ascertain  is,  what  par- 
ticulars are  essential  to  form  a  perfect  breed  ;  because,  if 
these  are  once  pointed  out,  there  is  no  sort  that  may  not 
be  improved  by  attentive  breeders,  either  by  crossing 
with  other  stock,  or  by  selecting  the  best  s})ccimens  of 
the  breed  itself,  so  as  to  acquire  the  qualities  that  may 
be  wished  for.  These  particulars  may  be  considered  un- 
der the  following  general  heads,  namely,  i.  Size. 
2.  Shape.  3.  Disposition.  4.  Hardineais.  5.  Aptitude 
to  feed.  6.  Early  maturity.  7.  Milk.  8.  Quality  of 
flesh.  9.  Fat.  10.  Hide.  And,  lastly,  Fitness  for 
working. 

Of  the  Particnlars  essential  in  fowling  a  perfect  breed. 

1.  Size.  It  is  difficult  to  lay  down  any  general  rule 
for  the  size  of  cattle,  as  so  much  must  depend  on  the  na- 
ture of  the  pasture,  and  on  the  means  which  the  grazier 
has  for  ultimately  fattening  them;  nor  has  it  yet  been 

proved. 
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preired,  by  decisive  and  repeated  experiments,  whether 
the  large  or  the  small  sized  pay  best  for  the  food  they  eat. 
The' experiments  ought  to  be  made  with  similar  breeds, 
but  of  different  sizes,  and  the  particulars  to  ascertain  are, 
whether  it  does  not  require  a  much  greater  quantity 
of  food,  1 ,  to  rear  a  great  ox  than  a  small  one ;  2, 
to  feed  him  when  working ;  and,  3,  to  fatten  him  after* 
wards.  A  large  calf  certainly  requires  more  milk  than  a 
miall  one,  but  if  it  pays  as  well  for  what  it  consumes,  or 
grows  in  proportion  to  what  it  takes,  there  is  no  objec- 
tion, on* that  account,  on  the  score  of  profit;  nor  if  a 
large  ox  eats  more,  provided  he  works  proportionally' 
more  than  a  smaU  one.  In  regar4  ^^  fattening,  the  ^x* 
periments  of  Lord  Egremont  are  rather  favourable  to  the 
opinion,  that  fattening  stock  do  not  eat  in  proportion  to 
their  weight,  but  that  a,  ^mall  ox,  when  kept  in  a  stall, 
will  eat  proportionally  more,  without  fattening  quicker 
than  a  large  one. 

^  Without  pronouncing  decisively  on  a  question  so  much 
-  contested,  as  whether  large  or  small  cattle  ought  to  be 
preferred,  (which  will  require  indeed  a  great  number 
of  experiments  finally  to  determine,)  I  shall  endeavour 
ihortly  to  sum  up. the  arguments  made  use  of  on  either 
side. 

In  favour  of  small  or  moderate  sized  cattle,  it  is  con« 
tended,  1.  That  .a  large  animal  requires  proportionally 
more  food  than  two  smaller  ones  of  the  same  weight. 

2.  That  the  meat  of  the  large  animal  is  not  so  fine  grain- 
ed, and  consequently  does  not  afford  such  delicate  food. 

3.  That  large  animals  are  not  so  well  calculated  for  ge- 
neral consumption  as  the  moderate  sized,  particularly  in 
hot  weather.  4.  That  large  animals  poach  pastures  more 
than  small  ones.  5.  That  they  are  not  so  active,  conse- 
quently not  so  fit  for  workiujg.    .6.  Th^t  .small  .cows,  of 

the 
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Uus  true  dairy  sorti  }^v6  prdfi^ottiohally  inore  milk  thau 
large  ones;  7;  That  small  oxen  caii  be  fattened  with 
grass  merely,  WlH^reas  the  larg^  require  to  be  stkll-fed» 
the  expense  bf  which  exhausts  the  pfo&t  ctf  the  farmer! 
tf.  That  it  is  irtuch  easier  to  procure  w^-diaped  and 
l^ndiy -feeding  stock  of  a  small  size  than  of  a  large  one. 
9.  That  small-si2ed  cattle  may  be  kejit  by  maiiy  peysonS 
who  cannot  afford  either  to  pulx^base  Dir  to  maintain  large 
ones ;  and,  lastly^  if  any  accident  happens  (d  a  stiudl-  . 
sized  animal  the  loss  is  less  material  *; 

In  favour  of  the  larj^e-siz^dd,  it  is  oii  dfe  other  hsind 
contended,  U  That  without  debating  ^he^ier  from  theil^ 
birth  till  they  ate  sUoghtered,  the  large  or  th6  skoall  ot 
eats  most  for  its  mze,  yet  that^  bh  the  wbble,  the  larg^ 
one  will  ultimately  pay  the  farmer  as  well  for  the  fbbd  it 
eats.  2.  That  though  some  large  oxen  abe  ooarse-gnttned^ 
yet  that  where  attention  is  paid  to  the  bimdi  the  largi 
ox  is  as  delicate  fodd  as  thi^  small  one*  3;.  That  if  th^ 
small-sized  are  better  calculated  for  the  consumption  o^ 
private  families^  of  villages)  or  tyf  small  townsj  ytt  that 
the  large  ox  is  fitter  for  the  markets  of  large  towns,  and 
in  particular  of  the  knetlx^polis.  4.  Efen  adoiittihg  that 
the  flesh  of  the  small*sized  ox  is  better  when  ^aten  fresb^ 
yet  the  meat  of  the  large-^ized  is  unquestiooa^y  bettet 
calculated  for  salting,  a  mp^t  essential  object  in  a  maritime 
and  commercial  country,  f^  the  thickest  beef,  as  CuUey 
(p.  4l)  ju^y  remarks,  by  reining  its  juices  when  salted> 
is  the  best  ctilculated  for  long  voyages.  6;.  That  the  hid^ 
of  th^  large  ox  is  of  infinite  consequence  in  various  ma* 
nu&ctufes^     6.  That  where  thf  pastures  are  good^  cattlf 

*  There  U  a  numW  of  important  observaiionf  on  the  size  of  cattle 
ID  Dr.  Aaderson's  Recreations,  vol.111,  p.  1;  andi  on  the  subject  o/ 
ibc  dairy,  p.  l6l.  S4l.  Ssi.  401,  ktid  vol.  IV.  p.  1  tod  81.  See  the 
eighth  voiutne  of  the  first  series  of  this  v^tk. 

Vol.  IV.— SjtcoND  Sbribs.  6  will 
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)YiUincref9ei;^;Siza^, without  any.  parfiqular  attention  ort 
^  partof.the.bFeed^r,  ^hicb  provqp  that  Urge  cattle 
are  the  proper  &t(K:k  for  such  pastures^  7..  '7  iiat  tlie  art 
of  fattening  cattle  by  piUpake,  &c.  having  been  much 
inpproved  i^)^,  e^ten^ed,  the  s^dvantage  thereof  would  be 
Ip^l  unlessf.I^g^  p|;:eu  were  br^d)  as  small  ones  caii  be 
fatt^ed  fxicrely'  mth  grass  and  turnips.  Aiid,  lastly, 
tbatlafr^cG^qarg  b^U^  calculated  for  working  than 
srna^  oaes,«t^o.lajpgf{  pno^  l>eUig  equal  to  four  small  ones^ 
in  the  plough  or  the  cikrt?..  * 

^  ,Such  arq  the  a|rguf|epts.  gencraUy  made  use  .of  on  both 
sides  Qf.^be;q,u§8^p^  ;.i5rQin  which:it  is  evident  that  much 
^|xu]|jt  depenfl^^ppio  pa^ujfe^  taate^i  markets,  Aec.  But,  oft 
|be  whoLp;,  .tji^M>]^gl\.t^^  may  admire 

jm  ejion^ous  btillQcKi  f%pre.:resQmblmg  an.  elephant  thatt 
an  OX;  yet  the  i^tf Uigei^t  br^der  (unless  hi?  pastures  are 

'  pf  a  pa^rejiecjujliarly.  for<?in^)  >viUj(iatvaully  prefer  a  mode- 
^te  $izje^ibr  the  stoc^  he  rears ;  or,  perhaps,  vi^j  adopt 
ij;iaX  plan  of  tu^eedingy  jPK^QmUng  tQ  which  the  males  are 

'  |a]^e  and  stroi^j  a^  ^  fenoiialesL  o£a  sn\aU  size,  yet  not 
uuproductive  to  the  da^y:** 

.  2.  S/iape  f.  It  is.#ext7ewely  .desirable  to  hrmg  the 
shape  of  eattk  tp  ftf»jmacb  perfection  as  possible;  at  the 
same  time  pro^t  and  utUity,  ought  to  be  more  attended  to 

*  See  Mr.  Kni^bi*s  vAlu^ble  account  of  the  Herefardthire  breed* 
Communicaiiohs  to 'the  Board  of  Agriculture,  vol.  11.  p.^172.  The 
flerefordshire;  I>von»liire«  and  SulTex,  resemble  each  other  much  in 
ibis  re«|)ect. 

■  +•  II  is  a  coWmoit  &ayirig  with  farmers,  *^ikat  all  brtcR  goes  in  at  ih§ 
^*  m{aUlti*f  und,  k  is  certain  that  no  animals  dm  be  well  shaped  unless 
they  are  well  fed,  both  in  summer  and  winter.  It  is  almost  iocr^i- 
ble  how  much  th^  same  breed  will  improve  when  tliey  are  better 
taken  care  ^f.  Tliat^  however,  ought  neither  to  prevent  selectiou  nor 
jadioiotit  cronlng;    '•         ' 
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Ihan  mere  beiiuty,  wWch  may  pl^se  the  ej'e1>ul  will  not 
fill  the  pocket,  and  %thlch,  depending «0iuch  upon  ca- 
price,  must  be  often  changing. 

xAs  CO  the  sbftpe  of  cattle,  ho^rever,  breeders  seem  to 
concur  in  regard  to  the  foUowing  particti^lars,  to  wit^ 
1 .  Th^t  the  form  ought  to  be  compact,  so  that  no  part  of 
the  animal  should  be  diifproportioned  to  the  other.  ^. 
That  the  carcase  should  be  deep.  S.  Broad.  And,  4. 
That  the  head,  the  bones,  and  otW  parts  of  little  value, 
^ouid  be  as  sotall  as  possible. 

It  is  evident^  however,  that  the  form  oiight  to  ht 
adapted,  as  nmch  as  pb5«ib)e,  to  the  wishes  of  the  con^ 
samer.  For  instanced ;  if  cattle  are  t^be^fecM  m  Londbn^, 
or  in  other  phices,  where  beef  for  rumfi^st^KV  js''mifcW  in 
demand,  and  asells  higher  than  kny  €)i:hep  pttiftS''Af  the'  <ari- 
case,  that  is  an  object  to  be  attended  fo  in  ciittie  bt^  fbt 
(he  Smithficld,  or  any  similar  markcit',  ^iSeh  vrbxM  fiot 
be  essential  in  other  counties  whei^'n'O  suck  dist¥hc!i6ri  Is 
lEDade  in  the  meal  that  i^  consuine!d. 

3^  Dispbsitim.  It  ijy  of  great  importance't^  hav*  a  bi^Wfl 
distingiirshed  by  a  tamfe  and  docile  di^sjk^sition, 'without 
however  being  (tefifcient  in  spirit.  Such  a  breed  is  not  A 
apt  to  injure  fences',  lb  break  mto  othar  fieltHk^  &c. ;  dbd 
unquestionably  less  food  will  rear,  support,  and  fiittdi 
them.  As  tameness  of  dispositfoh  is  much  owing  to  tKe 
manner  in  which  the  animal  is  brought  up,  a'ttentioh  ifo 
inure  them  early  to  be  familiar  and  docile  cannot  be  too 
much  recommended. 

4.  Hardiness.  In  th6  %vilder  and  bleaker  parts  of  the 
country,  hardiness  of  constitution  is  a  most  important  re- 
quisite ;  and,  even  where  stock  is  best  attended  to,  it  is  of 
es^nti.i!  consequence  that  they  should  6e  as  little  liable  as 
possible  to  disease^  or  any  heieditary  distemper  \  a^e- 
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ing  tsiefy^  or  black-flesbed  ^,  or  having  3rellow  fat  f,  am) 
tAe  like«  It  19  a  ^qpular  belief,  that  a  dark  colour  is  ai^ 
indication  of  hardiness  ;  and  t^iat  pattle  with  light  colour^ 
are  softer  and  more  delicate.  A  fpug^  pile  i9  also  reck- 
oned a  desicaUle  property  in  a  Highland  breed;  and, 
above  all,  in  ouUipmtererSf  as  they  are  called,  or  cattle 
kept  out  all  wintet,  tbos^  who  will  face  the  stprm,  anc( 
jQot  those  who  will  shrink  fronp  it,  arc  in  request  |. 

Sk  Easily  nudntatH^d.  .  1%  is  well  known,  in  the  huinan 
race,  that  some  individuals  ^t  a  great  dea],  and  never 
get  fatter ;  whilst  others,  with  little  food,-  grow,  iiqmode. 
pately  corpulent.  As  the  saip^  takes  place  in  regard  to 
cattle  an4  (o  other  i^iimals,  it  is  evident  how  important 
4t  must  be  tb' ascertain  the  circumstances  which  produce 
a  prpperty  fo  {leculiarljr  valuable  in  them,  Bakewell 
atfongly  tnsbted  pn  the  adviuitage  of  small  bones  for  that 
purpose  y  and  the  cel^bratpd  Jphn  Hunter  declared,  that 
•mall  bpne^  were  generally  attended  with  corpulence  in 
4ll  the  various  lubjectp  be  had  ao  oppprtuoity  of  ^amin.* 
ing.  It  is  peobable,  however,  that  a  tendency  to  fatten 
arises  froni  some  peculiar  circiim&tance  in  the  internal 
Itnicture  of  the  bpdy,  of  which  siqall  bones  ar^  in  general, 
an  indication ;  and  that  it  is  only  in  this  point  of  view 
^t  they  oiight  to  be  considered  essential,  for  they  often 
Weigh  as  heavy,  and  consequently  require  as  much  nou* 
lishment  ^  large  ones.  Spiall  bones^  like  thqse  of  the 
||lood  horse,  being  compact  and  heavy :  large  bones,  like 

*  CuIIey  on  Live  Stock,  second  ediiion,  p.  43.  It  is  stngiil^tr  tbat 
these  black-ileshrd  animaU  have  little  or  no  fiit  within  or  without. 

t  See  Mtdd|eton*8  Middlesex,  p.  5/6. 

X  Itis  remarked  in  ihe  Hi;;hlands,  that  in  bad  weather  hardy  battle 
keep  their  back-bones  straight,  whereas  soft  ones  beud  theni.    Ilcncc 
oked  appeordDCc  of  bad  caulc. 
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those  of  the  common  dray  or  cart  horse,  being  extremclj 
porous,  and  consequently  light  for  their  apparent  bulk. 
Indeed,  cattle  ought  not  only  to  be  easily  nx^intained, 
\n  point  of  quantity,  but,  in  remote  and  uncultivated 
districts,  in  regard  to  the  quality  also  of  the  food  they 
ponsume  ;  and  it  is  certain,  that  some  particular  animala 
iriU  fatten  as  well  on  poarse  fare  as  others  ^-ili  do  on  the 
^ost  luxuriant. 

6.  Early  mttturiijf.  Arriving  soon  at  perfection  is  a 
inaterial  object  for  tlic  breeder,  as  his  profit  nmst  in  A 
great  measure  depend  upon  it.  This  b  a  circumstance 
indeed  not  only  extremely  material  to  the  farmer,  .but 
in  a  populous  country,  where  the  consumption  of  meat  is 
great,  to  the  publip  also  ;  as  it  evidently  tends  to  furnish 
greater  supphes  to  the  market.  In  regard  to  this  point, 
however,  some  wish  to  make  a  distinction  between  sheep 
and  cattle;  as  the  latter,  they  affirm,  might  pay  for  its 
keep  by  working  or  by  milk.  But  is  not  the  fanner  in- 
demnified for  the  expense  of  maintaining  sheep  by  the 
•rahiable  manure  it  yields,  and  the  fleece  \vhich  it  annu* 
ally  produces,  which,  when  manufactured,  is  the  source 
jofsocb  profit  to  the  community  *  ? 

7.  Milk.  The  dairy  is  such  an  object  in  many  parts  of 
(the  kingdom,  and  it  is  so  desirable  to  have  a  living  ma- 
chine th^t  can  ponvert,  in  abundance  and  perfc^rtion,  the 
food  iti:^,  to  sQ  useful,  so  profitable,  and  so  essential 
an  article  a$  mi|k,  that  the  breed  the  most  distinguished 
for  tUa^  property  must  always  be  in  request.  Whether  a 
particular  breed  ought  to  be  kept  up  for  that  sole  pur* 

*  In  rcgifd  ro  early  nininrity«  both  as  to  sheep  ami  catilc,  il  evi* 
llently  depcocis  much  on  the  iinimul  btin^  con  slant  ly4(C|)t  in  ihe  best, 
poMJble  order,  for  if  it  is  once  siid'ered  to  fall  back,  it  requires  a  con- 
^ider«hie  space  of  time,  and  much  trouble  and  cx[)ense«  before  it  can 
fecofer  what  it  has  lost. 
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pose,  or  \r]iether  it  is  preferable  to  have  stock  partly  cal^- 
ciliated  for  the  butcher  and  partly  for  the  dairy,  is  a  poinl 
well  eiitttlcd  to  the  moU  deliberate  discussion.  It  is  pro- 
bahlc  that 9  ^y  great  attention,  a  breed  might  be  reuredf 
tlm  males  of  which  might  be  well  calculated  in  Qvery  rei^ 
spec t  for  the  iJjambles,  and  the  females  of  which  might, 
vlieo  young,  produce  abundant  quantities  of  good  Qiilk, 
jet  when  they  reached  eigljt  or  nine  years  of  age  might 
he  easily  fattened.  This  would  bo  the  most  valuable 
'kiecd  that  could  be  prqpagatcd  in  any  coi;ntry,  and  in* 
deed  some  vf  the  best  English  and  Scotch  breeds  have  al* 
Kost  reached  that  point  of  perfection. 

8»  Siudlity  of  Flcah.  The  quality  of  the-flesh  must  cer- 
tainly depend  much  uppn  age  and  sex,  as  old  cattle  must 
kave  firmer  flesh  than  young,  and  heifent  must  be  finer 
{rained  than  oxen.  The  excellence  of  the  meat  also 
■MMt  depend  much  upon  the  ^ize  of  the-  aiiimal,  and  the 
§oo6t  «m  which  it  is  fattened.  On  the  whole^  however, 
there  i^  no  better  sign  of  good  fledi  than  wfaen.it  is  marr 
Ucdf  or  tlie  fat  and  lean  nicely  inter  woven,  aad  altcr- 
waCely  mixed  with  each  otlier.  Some  of  tlie  Scotch,  breeds, 
(the  most  northerly  in  particular,}  when  properly  fed, 
snd  when  they  arrive  at  a  proper  age,  enjoy  this  quality 
is  great  perfection ;  and  hence  there  cannot  be  either 
wkotesonrer  food,  or  more  delicious  eating. 

ft.  Fat.  The  advantages  or  disadvantage^  of  fiittening 
cattle  and  sheep,  at  least  to  the  extent  usually  practised 
tX:  present,  is  a  point  that  has  of  late  attracted  much  pub- 
Er .  attention.  -  But  any  controversy  upoiv  that  subject 
most  necessarily  arise  from  want  of  proper  discrimination. 
Tat  Bleat  is  generally  accounted  more  nobrishing  than 
lean;  buttnen  none,  except  persons  in  the  m(>st  vigorous 
state  of  health,  can  digest  it ;  consequently  it  is  unfit  for 
general  consumption.  Dr.  Willich,  in  his  Ljectures  on 
.       ,  Diet 
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Diet  aiMl  itcgiinen,  rcry  justly  observes,  *^  that  thoflif^ 
*5  fat  meatJA  more  nourishing  than  lean,-  (fat  being  die 
'^  cellular  substance  of  animal  jell}%)  yet,  to  digest  tbift> 
'*  oily  matter,  there  are  required,  on  account  of  its  dif- 
V  ficult  solubility,  &  good  biie,  much  saliva,  and  a  vU 
**  gorous  stomach*/'     Fat  meat  also,  unless  prepared 
irith  peculiar  care^  is  apt  to  lose  much-  in  cooking ;  but 
tiicre  are  modes  by  which  no  loss  is  sustained  in  dressing 
it,  which  remove  that  objection.     For  instance,  the  keel* 
men  of  Kewcastle  purchase  great  quantities  of  fat  meat. 
Being  generally  of  Scotch  extraction,  they  follow  thii 
custom,  so  usual  in  Scotland,  of  boiling  their  meat;  the 
broth  of  which  feeds  the  family,  whilst  they  themselves 
eat  the  meat,  generally  in  a  cold  state,  and  in  great: 
quantities,  and  are  thus  enabled  to  go  through  the  heavf 
labour  tbey  usually 'undergo.    In  many  distiicts  manu* 
iurturers  and  others  bake  their  meat  with  potatoes  under 
it,  aqd  the  fat,  melted  by  the  fire,  falls  upon  the  pota« 
Iocs,,  and  improves  much  their  taste,  and  the  nourishment 
.  to  be  derived  from  tlienu    In  either  of  these  ways,  little, 
if  eny,  of  the  substance  of  the  meat  is  lost.    But,  accord- 
\ag  to  the  usual  mode  of  boiling  or  roasting  fat  meat,  tiie 
loss  is  considerable,  and  the  meat  itself  is  far  from  being 
well  calculated  "for  nice  or  delicate  stomachs.     Ti>e  art  of 
£ittening  animals,  however,  is  one  that  seems  fit  to  be 
encouraged,  as  likely  to  promote  useful  knowledge;  and 
althou^,  in  the  course  of  trying  a  number  of  experi- 
ments, some  excesses  may  be  committed,  yet,  oii  the 
whole,  much  advantage  must  be  derived  from  them. 

*  WtUicb'i  Lectaret  cm  Diet  and  Rcgimtn,  third  edition^  p?^  9l6w 
J>.  Siarift*t  experimentt  fp  io  prove,  that  three  ounces  of  the  fat  f)f 
boiJed  beef  is  equal  to  a  pound  of  Jean.  See  a  tract,  printed  An.  I90l» 
latitiikd^  «<P<mcikal. Economy/' te^ 

40.  Hide. 
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10.  Hide.  It  is  well  known ,  that  the  grazier  aftd  tti6 
butcher  judge  of  the  aptitude  that  any  animal  has  to  fat- 
ten from  the  touch  of  the  skin.  When  its  hide  feels  soffc 
atid  silky  $  it  strongly  indicates  a  tendency  in  the  animal 
to  take-on  meat ;  and  it  is  evident,  that  a  fine  and  soft 
skin  must  be  more  jpliable,  and  mofe  easily  stretched  out' 
to  receive  any  eictraordinary  quantity  of  flesh ,  than  ar 
thick  or  tough  one*  At  the  same  time,  thick  hides  ard 
of  gpreat  importance  in  various  manufactures.  Indeed  they 
are  necessary  in  cold  countries,  where  cattle  are  muoh  ex-^ 
posed  to  the  inclemency  of  the  seasons ;  and  in  the^best 
breeds  of  Highland  cattle^  the  skin  is  thick  in  proportion 
to  their  size,  without  being  so  tough  as  to  be  prqudicial 
to  their  capacity  of  fattening.  It  appears,  from  Cohi-^ 
mella's  description  of  the  best  kind  of  ox,  that  the  ad'\ 
vantage  of  a  soft  skin  is  not  a  new  discovery,  but  was 
perfectly  well  known  to  the  husbandmen  of  ancient 
Italy. 

Lastly,  Working.    It  is  a  most  important  question,  tioi. 
yet  finally  ascertained,  whether  the  public  or  the  indivi-*' 
dual  gain  by  working  oxen  *.    Jn  the  infancy  <tf  agrieul-* 

tore^ 


♦  It  if  in2;enioQs1y  remarked,  thAt  the  wdrklng  of  dicen  mtiit  i 
tarily  increuse  the  number,  and  only  suspmds  the  Constiinptiotu  III 
tlie  purvey  of  NorthufDberIand»  by  Meifri.  Bailey  and  CuNey,  som«. 
calculationt  wili  be  found  extrrmely  unfavourable  to  the  working. of 
oxen.  In  fact,  it  is  a  general  and  complicated  subject ;  as  the  question 
is  not,  whether  oxen  or  horses  can  be  worked  at  the  least  expense,  bat 
whether,  by  working  horses,  and  feeding  oxen,  more  butcher*!  meal 
%ill  not  be  sent  to  the  market?  as  oxen,  when  not  worked,  may  be 
ready  for  consumption  so  much  earlier  then  otherwise  can  possibly  bs 
effected.  In  favour  of  oxen,  it  is  to  be  observed,  that  a  mminating  sni-* 
tnal  will  be  served  with  one-third  less  food  than  another  of  equal  bulk> 
that  does  not  possess  that  property.  The  reason  is,  that  rnroinaiiDg 
aoimals  have  stronger  di^stive  oigans,  and  every  thing  capable  of  b»^ 

ix>g 
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turet  ^faeb  husbandmen  bad  inconsiderable  capitals,  and 
little  work  to  do,  it  might  be  for  tlieir  interest  to  lue 
oxen,  as  tiiey  \rcre  chca[)er  to  reiir  and  to  maintain,  and 
iroaid  always  fetch  something.  But  the  gvcat  farmers  of 
modern  times,  wlio  have  large  capitals  to  act  upon,  and 
constant  occupation  for  tbeir  teams,  will  generally  fnid  it 
advisable,  though  they  may  employ  oxen  for  some 
purposes,  yet,  on  the  whole,  to  make  qse  of  horses.  ;  At 
the  same  time,  the  population  of  a  country  piay  increase 
so  much,  that  the  ground  must  be  cultivated,  either  by 
the  hands  of  man,  as  in  China,  or  by  anmjals  which  man 
will  eat ;  and  the  price  of  beef  may  bcrconie  so  higli  as  to 
cast  the  balance  in  favour  of  oxen.  On  these  grounds  it 
is  desirable,  tliat  the  general  breed  of  cattle  in  a  country 
should  be  capable  of  working,  indeed,  as  stock  ought  to 
prodnee  something,  even  when  rising  to  their  full  growth, 
if  oxen  are  ROt  to  be  worked,  cows  ought  to  be  more 
generally  kept,  as  the  produce  of  tlieir  milk  is  so  pro- 
fitable, unless  where  pasture  is  of  little  value,  as  in 
Wales,  or  the  mountainous 'districts  of  Scotland  and 
irelancjl. 

These  short  hints  contain  the  substance  of  what  has  oc- 
curred to  me  on  the  principles  of  breeding  cattle;  and 
the  result  is,  that  cattle  ought  to  be, 

1.  Of  a  Bioderate  size,  unless  where  the  food  is  of  a 
nature  peculiarly  forcing.  y 

2.  Of  a  shape  the  most  likely  to  yield  pro^t  to  the 
farmer. 

'ing  converted  iQto  cbile^  or  nonrishmept,  is  exlcacte<]  from  Uie  fooJ. 
But  a  horsf*8  ^toniacb  is  not  fitted  for  this ;  so  that  a  greater  quantity 
of  food  is  necessary  to  crtract  the  same  nourishment.  Sec  While, 
on  .the  Natural  History  of  the  Cow  j  Manchester  Memoirs,  vol.  \, 
\r  442.    '  •  ^ 
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3.  Oft  docile  dispOtttioQ,  without  behig  deftdont  il^ 
$pirit. 

4.  Hardy,  and  not  liable  to  disease. 

4.  Easily  ipaint^incd^  and  on  fppd  not  of  a  costly  na- 
ture. 

6,  Arriving  soon  at;  maturity. 

T  Producing  consideroble  (juliptities  of  milk, 

%.  Haying  flesh  of  ap  excellent  quality, 

9.  Having  a  tendency  to  take  on  fat. 

)0.  Having  a  valuable  iiide.    And, 

Lastly,  calculated  (should  it  be  judged  necessary)  fb^ 
workmg. 

CONCLUSION. 

I  shall  conclude  with  observing,  how  desirable  it  would 
be  that^  under  the  auspices  of  the  Bpafd  of  Agriculture^ 
^ome  person  were  appointee),  perfectly  fompetpnt  tO'the 
-task,  and  who  had  leisyre  to  do  justice  to  such  an  under^ 
taking,  to  whose  care  and  talents  the  iinpoitant  task 
might  be  committed  of  drawing  up  a  detailed  system  on 
the  subject  of  cattle.  But  in  order  to  make  such  a  work 
complete,  more  especially  that  part  of  it  which  relates  to 
the  disease^s  of  pittle,  it  would  be  nei^essary  to  collect  iu- 
telligence,  not  qnly  from  pv^xy  district  in  Jhese  king^ 
doms,  (whiph  might  easily  be  dqne,  by  circulating  que- 
ries for  that  purpose,  and  granting  premiums  to  those  by 
wliom  the  best  answers  were  returned,)  and  also  to  e^^-o 
tract  i^seful  information  from  the  writings  of  Young,  of 
Marshall,  and  of  Anderson,  and  from  tlie  vario^us  publi- 
cations  of  the  Board  of  Agriculture,  but  to  apply  even  ta 
foreign  countries  for  t!'.c  knowledge  they  can  furnish  ; 
and,  with  that  view,  it  would  be  proper  to  carry  on  4 
tegular  correspondence  with  the  most  distinguished  soci- 
leties  in  foreign  parts^  who  have  directed  their  attention 
' "to 
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to  rural  iaiprovemeDts.  By  collecting  the  information 
and  experience  of  the  different  countries  in  Europe  upon 
Uiaty  and  othef  subjects  of  a  similar  nature,  there  it 
every  reason  tb  hope  that  the  art,  not  only  of  breeding 
and  managing  domestic  animals,  but  also  every  other 
branch  of  acrrxculture  might  be  brought  to  a  degree  of 
perfection,  which  otherwise  must  be  unattainable. 

[The  Appendii:  to  tht  foregoing  Article  (n  our  next^ 


On  the  Means  of  abolishing  the  horrid  Prdcfice  qfsafetpin^ 
Chimneys  by  Children.  Communicated  by  the  Author^ 
in  a  Letter  to  the  Editor. 

With  a  Plate. 
Mr.  EiiiToki 

Notwithstanding  the  great  and  mcritonou§ 

exertions  wliich  have  bcdn  liiade  during  many  years,  by  the 
humane  part  of  the  public,  to  abolish  the  barbarous  pnic« 
iice  of  sweeping  chimneys  by  children -^notwithstand^ 
ing  many  machines  have  be^n  invented  capable  of^per* 
forming  the  operation^  in  most  cases^  quite  as  well  as 
pbildren,  and  in  many  even  better,  yet  no  progress  has 
been  made  towards  adconiplisbiug  the  salutary  tuA  at 
tvhich  all  have  aimed.  l*he  author  of  this  paper,  i^bo  is 
bne  amongst  the  number  who  have  contributed  their  aid 
io  tliis  laudable  design,  and  who  has  bestowed  much  con- 
sideration on  the  subject,  is  convinced,  from  the  futility 
0f  every  attempt  yet  made,  that  there  is  but  one  >eay  of 
effectually  eradicating  thb  enormous  evil,  this  disgrace  to 
Jbumanity.  And  when  it  appears  that  the  means  are  as 
jliinple,  and  as  easily  executed,  as  the  object  is  desii^le, 
it  is  matter  of  amazement  that  this  execrable  t>ractice  has 

H  9  remained 
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remained  so  long  unchecked  in  a  civiKzed  cottnti'y;  Of 
what  avail  are  useful  machines  wlieri  they  are  to  be  put 
into  the  hands  of  those  persons  whose  interest  it  is  to  de- 
stroy them,  or,  which  is  the  same  thing,  of  those  whoj 
from  ignorance  or  prejudice^  feel  convinced  that  such 
machines  if  used  would  abolish  the  lucrative  part  of  their 
trade.  Such  is  the  opinion  and  prejudice  of  master  chim- 
ney-sweepers .against  the  use  of  any  machine.  And  as 
all  attempts  to  counteract  this  prejudice,  and  to  induce 
them  to  adopt  machinery^  have  failed,  tliere  remains  but 
one  remedy  for  the  evil,  and  that  remed}"  dwells  in  the 
powerful  arm  of  the  legislature.  Nothing  less,  than  a  po- 
sitive law  to  prohibit  the  employment  of  children  in  thi» 
trade,  with  severe  penalties  both  on  employer,  and  mas^ 
tcr-sweeper,  can  effect  the  reform  desired.  By  the  help 
of  such  a  law  the  object  will  be  instantaneously  accom- 
plished. Master  chimney-sweepers  will  immediately 
ind  the  means  of  performing  this  operation  by  inani- 
mater  agents ;  or,  should  they  be  at  a  loss,  the  simple 
methods  practised  in  most  country  places  may  be  reaoxted 
to- — a  bundle  of  furze,  or  other  such  material,  tied  to  d 
cord,  and  pldfed  up  and  down  the  chimney,  will  an-J 
swer  the  end  in  four  cases  out  of  five,  even  as  ichimnej-i 
are  now  constructed.  But  if  the  legislature  vtovAd  inter* 
fere  to  stop  the  present  evil,  it  probably  would  go  far- 
ther, and  lay  down  rules  for  future  buildings,  that  should 
remove  ull  difficulty  In  the  application  of  machinery  (if 
it  18  not  a  burlesque  on  the  word)  to  the  object  in  ques^  • 
tion.  Rules  to  tiiis  effect  I  apprehend  would  easily  b^ 
formed  by  any  intelligent  architect,  or  by  a  committed 
of  the  most  enlightened  part  of  the  profession. 

But  lest  I  should  be  sii^pected  of  recommending  laws 

to  restrain  one  evil  without  having  discovered  the  mean^ 

of  preventing  another  taking  place-  in  its  room,  I  be« 

-    *  leave 
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Iravc  to  shew'the  methods  which  have  occurred  to  »e  of 
sccomplishing  this  very  desirable  end,  and  although  they 
Slav  not  be  tlie  best  which  can  be  devised,  ^t  of.  this  I 
am  certain^  they  are  so  good  that  few  objections  can  with 
justice  be  opposed  to  them.  This  opinion  may  appear 
presumptive ;  but  when  the  reader  is  informed  thaf  all 
tfae  merit  the  author  of  this  paper  claims  is  only  recom* 
sending  thoki  roles  to  be  established  by  law  which  «» 
very  ingenious  architect  (totally  unknown  to  the  author^ 
and  probably  not  uow  in  being)  has  recommended  to  tho 
attention  of  his  profession,  tiic  appearance  of  pr«sump-» 
tion  wijl  cease. 

.  The  principal  object  of  the  architect  to  whom  I  allude 
was  the  prevention  of  smoky  chimneys  in  all  future  build- 
ings; and,  in  a  pubHcation  *  on  tliat  subject,  he  introduces 
some  remarks  respecting  the  .sweeping  of  chimneys, 
which  I  shall  take  tlie  liberty  of  copying ;  as  likewii>c  a 
sectioD  of  a  stack  of  chimneys,  so  contrived  as,  in  my 
opinion  j  would,  if  adopted,  not  only  accomplish  his  first 
object,  but  mine  also. 

Referekce  to  Plate  III. 

Fig.  1|,  is  the  section  of  a  stack  of  chimneys,  five 
stories  high,  for  a  first-rute  house. 

Af  kitchen«cbimney.  IJ,  parlour  chimney.  C,  first- 
floor.     D,  second-floor.     E,  garrets. 

'By  this  section  it  will  be  seen  tlmt  there  nre  onlv  two 
fcisy  ar^gles  in  each  chimney,  consequently  if  cliiuinov* 
are  constructed  of  regular  dimensions  from  top  lo  bot- 
tom, either  square,  oblong,  or  circular;  they  may  be 
swept  -with  great  facility  by  any  soft  elastic  sub*,tance 
forced  iroin  top  to  bottom.     The  circular  form  will  be 

♦  Sec  an  "  Essay  on  the  Construction  and  Buildir^g  (ifChinine\  ^ 
tec"   By  Robert  CUverttig. 

the 
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llie  best,  because  it  will  be  most  completely  cleaned  i>jr 
the  substance  forced  dowi)  it,  and  because  it  is  tlie  iuosfc 
difficult  for  children  to  ascend.  The  Only  objection  to  il 
is  a  trifling  ^xtra  expensd  in  its  Brst  cdnstrbction.  Hie 
bbjeetion  to  the  square  and  oblong  forms  is,  that  what- 
ever substance  is  employed  to  clean  Uieiii  will  not  so 
readily  accommodate  itself  to  their  shape,  but  will  be  apt 
lb  leave  the  soot  in  the  angles,  and  therefoi^  subject  to 
take  fire  octaliionally,  or  to  fall  into  the  fire-place.  In 
ethief  respects,  the  soot  left  in  the  angles  would  cause  no 
inconvenience^  because  the  smoke  ascends  in  a  circular 
form,  and  never  occupies  the  angles  of  the  funnel-  but 
trhen  forced  inte  them  by  obstructions  to  its  natural 
turrent. 

The  inside  of  every  chimney  should  be  well .  plastered 
(pargeted)  with  materials  that  will  take  a  smooth  and 
bard  surface  *•' 

If  these  inies  were  observed  in  building  chimneys,  it  is 
plain  no  ^eat  ingenuity '  would  be  required  to  invent 
proper  implements  tb  sweep  them ;  but  Uiese  rules,  never 
will  be  observed,  nor  the  practice  of  employing  childreti 

*  A  good  plaster  is  made  as  follows^  m.  to  two  buiheltofgooi 
none  ItiTie,  atld  one  bushel  of  htt  drtfc  griity  Mnd,  aod  t  like  qoaoiitif 
of  ica-coal  ai hes>  or  brick  dust  \  skreen  (hem  (iue^  beat  aod  incorpotati 
them  together,  for  the  first  coat ;  and,  when  well  lec,  put  on  thii  foU 
lowing  for  the  second  or  finishing  coat.  Take  fine  white  plasteri 
(commonly  called  plaster  of  Paris,)  niixed  with  stale  small  beet;  and 
work  it  well  in  a  trough  or  tub  to  a  due  consistenee  \  thcu  by  on  a  fine 
thin  coat  of  it  upon  the  other,  carefully  worked  in,  and  as  smooth  and 
even  as  possible.  In  a  short  time  it  will-  assume  the  hardness  of  iionei 
and  a  polish  little  inferior  to  marble.  A  funnel  thus  executed  and 
fiuisbed  can  never  be  the  cause  of  smoke ;  and  if  the  expense  be  a  iti* 
fie  more,  to  a  g^Etleman  who  desires  a  well  finished  halitatlon,  it  can 
benojoltiAt. 
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^n  this  barbarous  trade  ewer  abolishedi  witbpH(  th(»  force 

vpf  LAW. 

With  respect  to  chimneys  already  built,  there  woubl 
be  very  little  difficulty  in  swoopi:]*:;;  ihcii  w^th  furze,  &c. 
provided  cliiidrcn  were  not  ailowcJ.  Wiicfcver  aspb^ 
rical  body  not  less  tlian  six  inciies  diameter  would  £04 
itf  way  fiQni  top  to  bottom,  sweeping  by  furze,  &p, 
might  be  performed ;  and  wlicre  it  would  not,  the  chim- 
wy  ought  to  be  pondeomed^;  and  the  district  surveyor 
appointed  to  ins|)ect  and  see  it  repaired ;  as  5uch  ob^ 
'  structioR  would  be  evidence,  not  of  its  original  defcctivQ 
constructioti,  but  of  some  decay  that  might  endanger  tbo 
house  by  thp  soot  taking  five 

Chiipne^'s  built  a  century  or  ipoi*e  ago  arc  very  Tiride 
at  the  bottom,  and  sometimes  with  ledges,  formed  bj 
the  a\vkward  mannor  of  building  in  those  dfiys ;  but  they 
are  generally  within  a  man's  reach,  so  that  if  (he  ball 
stop  there,  the  soot  will  also,  and  can  be  easily  removed* 

]Mr.  Clavering  says,  no  chimney  ought  to  be  less  than 
.  ten  inches  square,  and  few  will  require  to  be  greater  tlian 
sixteen.  If  this  be  confirmed  by  experiment  a  very  few 
"Sizes  might  be  given  as  general  rules,  and,  if  observed 
by  builders,  u  very  few  implements  would  be  required 
'  by  die  sweepers  to  answer  the  purposes  of  their  trad<^ 
Foriostaoce,  suppose  the  kitchen  chimney  sixteen  inchet 
sgutre^  parlour  and  first-Hoor  fourteen,  bed-chamber 
twelf€,  attics  ten,  thus  four  tools  to  fit  tliese  chimneys 
fve  all  that  will  be  necessary.  And  if  circular  funnels  be 
constructed  an  equal  number  of  circular  brushes  would 
be  required. 

*  This  aUo  requires  the  force  of  Imw  ;  for,  if  human  beinijs  aic  not 
jrohibiiL'il  from  thi&  fjade^  they  will  be  resorted  lo  in  ihtat  casef»  uhd 
fhe  chiuiucy  will  be  8<v6|>t  In  the  usual  way,  till  an  acciikuiperhips. 
^4mitoyt  tlM- house,  &g. 

Mr, 


M       On  oMisfiing  yiteeping  Chbnneys  ny-Childrm. 

^h;  Clavering  says,  **  the  metbod  he  would  recommend 
for  sweeping  circular  funnels,  is  to  have  a  strong  round 
bm$h,  made  full  to  tlie  size  of  the  funnel,  and  about  two 
feet  m  length  wfth  a  staple  at  each  end,  for  cords  to  be 
festened  to  :  if  this  is  drawn  up  and  dowfi  the  chimney  by 
a  man  at  tl)a  top  and  another  below,  the  chimney  will  ha 
ftivept  clean  in  the  most  perfect  manner,  as  it  is  practised 
in  the  Novth  of  England^  where  I  have  been;  and,  as  I 
am  also  informed,  in  Scotland  and  IrdanU.  A  loose 
bunch  of  furze  wiir  clean  a  scjuare  fumie)  equally  well. 
The  ready  way  to  perform  this  operation,  is,  to  drof) 
the  lower  end  of  the  cord  down  the  chimney  to  the  man 
below,  with  a  piece  of  lead  or  a  stone  fastened  to  it,  and 
the  brush  tb  be  put  in  at  the  top,  and  so  pulling  up  and 
down  by  .degrees  all  the  way,  which  will  jicrfectly  clean 
the  chimney.  If  the  man  Inflow  tics  bis  end  to  a  mop- 
stick,  he  may  play  it  up  and  down  behind  a  chimney  clotli 
without  injury  to  his  eyes.  This  mctliod  is  preferable  Lo 
•creeping  by  boys )  for  the  plastering  on  the  inside  of  the 
funnel  will  not  be  hurt  by  the  brush  :  but  will  be  liable  to 
be  broke  by  the  boys  with  their  iron  scrapers  and  brusii 
beads,  who  will  also  be  tempted  to  dig  holes  in  the  plas- 
ter for  their  feet.  The  circular  funnels  will  seldom  want 
*  sweeping,  for  being  smoolh  and  regular  the  soot  will  not 
adhere  to  the  sides  as  in  the  corners  of  common  square 
funnels  :  however,  no  chimney  that  is  used  ought  to  re- 
main unswcptonce,  at  least,  in  the  year.  The.  late  act 
of  parliament  respecting  fires  in  chinmey  dictates  tlu!$ 
precaution.*? 

Thus,  I  flatter  myself,  it  will  appear  that  this  great  euil 
may  be  redressed,  without  inconvenience  or  injury  to 
any  one,  and  w  ith  a  very  trifling  variation  only  in  the 
means  of  carrying  on  the  trade  of  sweeping.  It  will  con- 
tinue in  the  same  bands  in  which  it  po\r  resides;  tb^ 
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same  apprentices  may  be  employed  that  are  now  en* 
gaged,  but  not  in  the  same  dangerous  and  pernicious 
way  ;  so  that  the  master  in  the  art  will  have  no  interest 
in  opposing  the  alteration  of  the  practice. 

The  members  of  parliament  who  shall  be  instrumental 
in  forwarding  this  wholesome  law  will  receive  the  bless- 
ings of  those  oppressed  little  beings  whom  it  Mill  relieve, 
and  the  praises  of  all  mankind. 


On  the  Employment  of  the  Aerostatic  Machines  in  the 
Military  Science^  and  for  the  Construction  of  Geographic 
cal  Plitns.  By  A.  F.  Lomet,  Adjutant -^commandants 
formerly  Keeper  of  the  Models  at  the  Polytechnic  School^ 
and  now  Chief  of  the  Sixth  Division  of  the  IVar  De- 
partment, 

With  a  Plate. 

From  the  Journal  de  l^Ecole  Polytechnique. 

Aerostation  is  yet  in  its  in^mcy ;  it  is  therefore 
of  importance  to  obtain  the  assistance  of  learned  men 
and  artists  in  this  interesting  pursuit ;  but  as  investiga- 
tions in  this  art  arc  generally  too  expensive  for  indivi- 
duals, it  seems  necessary  that  government  should  support 
an  establishment  particularly  devoted  to  the  practice  and 
improvement  of  it. 

Aerostats  will  furnish,  in  presence  of  an  enemy,  one  or 
more  points  of  observation  at  pleasure,  from  which  the  • 
positions  he  occupies  may  be  reconnoitred,  his  move- 
ments studied,  and  his  manctuvres  judged  of  in  the  gross, 
or  appreciated  in  the  most  minute,  detail,  it  may  be  pre- 
sumed that,  these  machines  will  become  of  the  most  indis- 
ptMisable  utility  in  \yar,  because  they  supply  it  with  an 
extraordin:;ry  means,  hitlierto  unknown,  of  making  ob- 
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serrations^  which  may  in  an  instant  determine  the  fate  of 
battles,  secure  the  dispositions  for  a  vigoroas  defence,  or 
at  least  point  out  the  moment  and  the  most  convenient 
outlets  for  a  retreat ;  and  more  paiticularly  to  draw  at- 
tention to  the  advantages  which  an  army  may  derive 
from  balloons,  it  will  be  sufficient  to  remember  the  happy 
use  made  of  them  at  tlie  battle  of  Fleurus. 

The  Committee. of  Public  Safety,  and  afterwards  the 
Executive  Directory,  thought  that  the  application  of 
aerostats  to  military  enquiries  of  every  description  ought 
to  be  studied  and  practised  during  peace.  They  were 
also  desirous,  that  they  might  be  employed  in  the  con-^ 
struction  of  gf.ographical  plans,  or  at  least  in  ascertain- 
ing the  intermediate  particulars  of  the  territory  between 
the  points  which  had  been  geometrically  determined^ 
Having  been  charged  with  the  experiments  relative  to 
these  diflbrcnt  applications,  I  purpose  giving  an  account 
of  the  principal  results. 

The  intention,  from  the  first  ascents,  was  to  measure 
the  angle  formed  by  the  visual  rays  falling  on  tlie  eye  of 
the  aerial  observer,  from  several  determinate  points  on 
the  earth.  The  unavoidable  motion  of  the  aerostat  pre- 
venting the  use  of  the  graphometer  in  this  operation,  a 
recipiangle  was  at  first  substituted,  suspended  like  a  ma- 
riner's compass,  by  the  assistance  of  which  it  was  hoped 
the  measure  of  the  angles  would  be  easily  taken,  and 
particularly  that  they  would  be  obtained  with  immediate 
relation  to  a  horizontal  plane.  This  attempt  not  having 
succeeded,  it  was  ncxiessary  in  future  to  make  use  of  a 
sextant. 

This  instrument  was  every  thing  that  could  be  desired 
for  celerity,' as  well  as  for  the  facility  and  precision  of  the 
observations,  but  it  has  this  inconvenience,  in  the  case  ia 
iiand,  that  it  only  shews  tlie  angle 'ou  a  plane  inclined  t& 
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ikt  horizon ;  and  moreover,  In  its  ordinary  constnictioo, 
it  furnishes  no  means  of  noticing  this  inclination.  The 
perpetual  a^tation  of  the  machine  is  another  source  of 
error;  in  fact,  an  a^rotitat,  kept  elevated  and  held  by 
cords,  is  continually  changing  position  ;  it  nioves  in 
space,  describing  alternate  ellipses,  the  curvature  of 
which  is  modified  to  infinity,  according  to  the  violence 
oflhe  wind,  the  elasticity  of  the  cords,  and  the  situation 
of  the  places  to  which  it  is  fastened.  It  leaves  then  no 
trace  of  its  variations,  and  docs  not  permit  the  ol)server, 
which  it  supports,  to  add  to  the  measure  of  any  angle 
whatsoever,  that  of  the  two  angles  necessary  to  connect 
the  first  wkh  the  plane  of  the  horizon* 

Nevertheless,  for  plans  relative  to  the  generality  of 
military  inquiries,  and  in  all  cases  where  a  sketch  of  the 
figure  of  the  earth  is  sufficient  without  attending  to  slight 
inaceuraeies  in  distances,  simple  observations,  made  with 
the  sextant,  will  answer  the  purpose,  and  furnish  the 
means  of  operating  with  facility  over  a  vast  extent  of  ter- 
ritory, secure  from  the  attempts  of  an  enemv.  But  it  is 
not  equally  serviceable  in  operations  which  require  a 
rigorous  exactness,  and  in  which  |it  is  requisite  to  con- 
nect the  angles  with  tlie  centre  of  the  station,  and  with 
the  plan  of  the  horizon* 

The  following  is  the  mode  in  which  I  liavc  endeavoured 
to  fulfil  the  various  objects : 

The  angles  necessary  for  connecting  the  position  of  tvo 
objects  with  tlie  centre  of  the  station  and  the  plane  of  the 
horizon,  are,  first,  the  angle  comprehended  between  the 
rays  billing  on  the  eye  of  the  observttr  from  these  points  ; 
second,  the  angles  formed  by  each  of  these  ravs  with  the 
perpendicular. — We  have  seen*  that  it  is  injpossible  for  the 
aerostatic  observer  to  mark  these  three  angles  by  uiking 
them  after  each'other ;  but  if  their  measure  were  instan- 
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taneous,  the  difficulty  ^vould  be  overcome.  This  woul4. 
therefore  be  the  case  if  an  instrument  could  be  devised, 
which  would  give  these  three  angles  at  once  by  a  single 
observation  ;  and  as  the  sextant  already  shows  the  angle 
comprehended  between  the  rays,  the  object  in  view  is  to 
add  tl)e  necessary  parts  to  that  instrument  for  obtaining 
the  other  two  at  the  same  time. 

Let  B  A  C  (Fig.  2,  PI.  IN.)  be  the  angle  formed  by  the 
Visual  rays  A  B,  AC;  falling  on  the  mirror  A  of  the  sex- 
tant from  the  objects  B  and  C  ;  if  the  index  A  D  be  mo- 
ved until  the  Image  of  the  object  C  reflected  by  the  mir- 
ror A  placed  on  the  index  coincides  by  double  reflection 
on  the  mirror  L,  with  the  point  where  the  object  B  \i 
seen  ;  atad  if  they  be  both  perceived  at  the  same  time  by 
the  observer  looking  through  the  telescope  P,  it  is  known, 
(by  the  theory  and  use  of  the  sextant,)  tirst,  that  the  an-» 
gle  I)  A  E,  comprised  between  the  index  A  D  and  the 
fixed  radius  or  line  of  zero  A  E  of  the  instrument,  is  al- 
ways equal  half  the  angle  B  A  C,  the  measure  of  which 
is  required  :  second,  that  the  line  R  B,  which  is  supposed 
to  pass  through  the  axis  of  the  telescope  and  the  centre 
of  the  mirror  L,  is  always  directed  to  the  point  B,  and  is 
usually  taken  for  the  side  A  B  ;  the  error  arising  fr*m. 
the  small  distance  A  R  being  considered  as  nothing  in 
practice  :  hence,  if  we  suppose  a  visual  ray  passing  from 
the  point  R  to  the  object  C,  the  angles  B  R  C  and  B  A  C 
may  be  reputed  equal,  and  be  taken  indisaiminately  for 
pach  other. 

This  being  premised,  if  a  ruler  be  placed  in  the  direc- 
tion RB,  it  may  be  considered  as  in  that  of  the  side 
A  B,  and  if  we  can  succv^ed  in  fixing  a  second  ruler  in 
such  a  manner  that  the  moveable  index  shall  carry  it  into 
the  direction  R  C,  at  the  instant  that  the  images  of  the 
f wo  objects  B  £;nd  C  are  brought  into  or\e  at  the  point  L, 
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it  is  evident  that  these  two  rulers  will  form  between  them 
the  angle  B  R  C,  and  consequently  tlie  angle  H  A  C. 

To  accomplish  this,  let  us  suppose  a  sort  of  false 
square,  SRQ,,  situate  in  the  plane  of  the  instrument, 
and  moveable  at  its  axis  on  a  pivot  fixed  at  the  point  R, 
at  the  intersection  of  the  lines  A  R  and  R  L ;  making 
the  angle  S  R  Q ,  comprised  between  its  arms,  equnl 
to  the  angle  E  R  L,  and  the  side  R^L^qual  to  the 
distance  A  R.  If  now  we  suppose  thattiie  extremity  S 
of  the  side  R  S  is  retained  by  a  button  in  a  groove  M  N,  . 
worked  in  the  moveable  index,  the  movement  of  it  will 
be  communicated  to  the  false  square  in  such  a  manner 
that  the  angle  L  ilCi  will  always  be  equal  to  the  angle 
B  A  C,  and  consequen.ly  tiie  side  R  Ci  will  be  placed  ia 
the  requisite  direction. 

In  fact,  the  triangle  A  R  S  being  isosceles  in  its  form, 
the  exterior  angle  8  R  E  z::  R  A  S-i- A  S  R.  -  2  11  A  S  ae 
B  A  C  ;  but  S  R  Q  being  equal  to  K  R  T.,  if  the  common 
angle  S  R  L  be  taken  away,  there  will  remain  the  angle 
SRE=:LRQ=B  AC. 

Now  let  us  fix,  under  each  of  tfie  two  rulers  R  L  and 
QR  a  small  graduated  quadrant,  susj^ended  in  such  a 
manner  that  it  will  place  itself  in  the  vertical  plane  of  the. 
side  corresponding  to  tlie  angle  observed  ;  let  us  alHx  to 
each  of  these  quadrants  a  plummet,  composed  of  a  stiff 
arm,  moveable  upon  a  pivot,  and  furnished  with  a  no-, 
nius  index  and  a  weight,  wliich  gives  it  a  constant  ten- 
tency  to  assume  a  vertical  position,  in  whatsoever  situa- 
tion the  sextant  may  be  placed  ;  finally,  let  the  whole  be 
so  disposed  tfiat  the  index  of  each  plummet  may  be  re* 
tained  at  will,  at  the  division  indicated  on  the  limb  by 
the  efl'ect  of  the  suspension,  and  this  bv  mcaris  of  a  trig- 
ger, which  can  be  pulled  at  the  exact  instaot  of  obser- 
ving the  principal  angle  in  the  points  of  reiiection.     it  is 

evident 
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evident  that  the  simultaiieous  action  of  the  two  rulers  a]i4 
the  plummets  will  show  the  three  angles  sought,  and  that 
nothing  remains  but  to  reduce,  by  calculation,  the  angle  *' 
B  A  C  to  the  plane  of  the  horizon. 

This  instrument,  arranged  in  the  manner  here  dcr 
scribed,  produced  every  desired  effect  in  our  experi- 
ments. The  invention,  as  simple  as  it  is  happy,  may 
become  very  uMortant  from  the  useful  application  of 
which  it  is  sajroptible ;  and  there  is  already  reason  to 
hope  that,  by  bringing  this  to  perfection,  or  by  the 
formation  of  some  analogous  instrument  hereafter,  there 
will  be  a  possibility  of  executing  trigonometric  operations 
^ith  much  correctness,  by  the  assistance  of  aerostatic 
machines,  notwithstanding  their  continual  motion. 

It  was  not  enough  to  have  discovered  the  means  of  con- 
necting the  angles  with  the  plane  of  the  horizon  :  it  was 
still  desirable,  that  all  the  angles  observed  during  ascents 
in  any  one  place  should  have  a  relation  to  the  common 
centre  of  observation.  To  accomplish  this,  it  was  neces* 
sary  to  keep  a  register,  by  some  means,  of  the  situation 
of  the  machine  at  the  precise  moment  of  measuring  each 
of  these  angles.  This  was  done  by  dropping  from  the 
aerostat,  at  that  instant,  a  small  stake,  leaded,  and  fur- 
nished  with  an  iron  point.  This  stake  fell  rapidly  to  the 
earth,  into  which  it  stuck,  and  marked  a  point  corre- 
sponding to  the  summit  of  the  angle  measured.  It  was 
then  easy  to  compare  the  position  of  this  point  with  that 
of  one  taken  for  tlje  common  centre  of  tlie  observation, 
and  thence  to  deduce  the  necessary  corrections.  It  n)Ui>t 
however  be  noticed,  that  the  stake,  when  abandoned  to 
itself,  acquires,  at  the  instaiU  of  its  fall,  a  compound  mo- 
tion, which  partakes  of  that  of  the  aerostat,  and  conse- 
quently is  not  exactly  vertical  ;  but  tlie  error  which  re- 
sults from  this  deviation  is  but  slightly  perceptible  in 

practice. 

The 


and  Construction  of  Geographical  Machines.         s^ 

The  calcnlations  and  ordinary  processes  of  descriptive 
geometry  will  furnish  all  the  means  of  making  use  of  these 
different  observations,  and  of  expressing  the  results  on 
paper ;  not  only  for  their  application  to  the  construction 
of  maps,  but  also  to  ascertain  heights  compared  with  the 
level :  but  we  shall  not  in  this  place  enter  into  any  de^ 
tails  on  that  head. 

The  observer  engaged  making  these  first  experiments, 
•oon  perceives  that  the  involuntary^  embarrassment,  occa- 
sioned by  the  novelty  of  his  situation,  when  he  finds  him- 
self insulated  and  suspended  at  a  height  of  seven  or  eight 
hundred  metres,  has  a  considerable  influence  both  on  the 
fidelity  of  his  observations  and  on  the  time  necessary  for 
making  them.  All  certainty  depends,  in  fact,  upon  the 
confidence  and  readiness  of  the  observer ;  and  it  cannot 
be  concealed,  that  it  may  produce  great  inconveniences, 
because  this  diflSculty  of  operating  opens  wide  limits  for 
'the  errors  which  it  is  possible  to  commit. 

From  this  last  observation  it  will  be  seen  :  first,  that  it 
is  indbpensably  necessary  to  havo  acquired  a  great  apti- 
tude for  these  sort  of  observations,  to  be.  able  to  execute 
them  with  precision  :  second,  that  the  processes  just  de- 
scribed are  more  satisfactory  in  theory  than  they  would 
be  in  those  applications  which  require  strict  accuracy  ; 
and  that,  though  there  are  situations  in  which  nothing 
can  be  substituted  for  their  use  in  the  construction  of 
some  figured  plans,  it  is  at  least  proper  never  to  use  them 
in  preference  to  those  means  of  observation  which  are 
better  known,  and  which  can  be  employed  with  more 
certainty. 

But'it  cannot  be  too  often  repeated,  at  the  same  time, 
that  aerostats  furnish  the  means  of  giving  the  most  lively 
interest  to  the  delineation  of  tha  figure  of  tlie  earth,  in 

maps 


i 


e4  On  4^troiUtic  Machines  in  the  MUitarjf  Science^  Kc. 

maps  of  all  descriptions ;  and  that  their  use  is  of  the 
greatest  assistance  in  the  formation  of  plans,  the  outline 
of  which  may  be  sufficiently  defined  by  a  simple  eye- 
sketch.  The  aerial  observer,  by  discovering  a  vast  ex- 
tent of  country,  accustoms  himself  fully  to  consider  the 
general  organisation  of  the  asperities  of  the  country,  and 
even  the  particulars  of  its  varieties,  as  well  as  the  tone  of 
colour,  which  appear  to  give  a  different  character  to 
each  portion  of  territory.  If  this  new  method  of  obser- 
vation be  cultivated  with  asbiduitv,  it  will  doubtless  lead 
to  a  sensible  improvement  in  tlie  art  of  drawing  plans. 
But  to  benefit  by  the  advantages  which  it  alfords,  it  is 
necessary  that  those  who  are  destined  to  this  employment 
should  join  a  profound  knowledge  of  geometry  to  ci  great 
£iicility  in  designing  landscapes.  May  they  be  convinced 
of  the  importance  of  tliis  truth,  and  assure  tjiemsclves 
that  no  part  of  the  plan  can  arrive  at  perfcctipn,  either 
ornamental,  or  relative  to  civil  and  military  purposes, 
unless  strict  accuracy  in  the  outline  is  accompanied  by 
that  fidelity  of  expression  which  is  capable  of  producing 
in  those  who  inspect  the  plans,  all  l!ic  ideas  which  the 
observer  had  formed  from  the  aspect  of  the  country. 

From  all  that  has  been  said,  we  may  conclude,  that 
the  aerostatic  art  combines  properties  no  less  valuable 
than  unquestionable  in  topographic  operations  and  mili- 
tary researches  ;  that  its  perfection  may  pioducc  new  and 
hivaluable  properties ;  and  tliat  it  would  be  equally  im- 
politic to  neglect  tiie  u<e  of  tliese  machines,  or  net  to  ob- 
tain for  them  the  int'ormation  to  be  derived  from  reflec- 
tion and  expericiice.  We  shall  terminate  this  memoir  by 
an  observation  relative  to  tlieir  military  uses.  Our  ene- 
mies would  not  fail  to  oppose  to  the  creative  industry  of 
France,  an  industry  of  imitation  :  tlioy  would  also  ha\;p 

their 
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their  balloons  and  baliooners*  The  iafluence  of  tliii 
ionotration  in  war  is  of  a  nature  to  spread  with  ra- 
pidity,  and  it  must  soon  cease  to  ikvour  any  nation  ex« 
dusively.  But  even  in  this  case  the  art  of  aihrostatic 
machines  will  have  acquired  a  higher  degree  of  interest^ 
hecanse  another  element  will  then  be  in  the  power  of 
man,  in  which  the  efforts  of  genius  and  industry  may  be 
sahatitttted  instead  of  tlie  inconsiderable  devastations  of 
fofce ;  and  this  observation  ought  to  interest  the  friendi 
%f  humanity  in  bringing  them  to  perfection. 

Method  of  procuring  very  strong  Vinegar  at  a  trifling 
Expense. 

From  the  BiblIotheque  pHYsico-EcoKOMtauje.    ' 

,  X  HE  manufacture  of  oiled  cloths  consumes  a  great 
quantity  of  vinegar.  The  acetate  of  iron  (solution  of  iron 
in  vinegar)  is  the  material  employed  in  the  colouring  to 
obtain  from  madder  all  the  red-browns  and  the  various 
shades  of  violet.  These  colours  are  the  more  brilliant . 
and  vivid  according  to  the  superior  quality  of  the  acid 
employed. 

The  vinegar  of  the  shops  varies  ad  infinitum  both  in 
price  and  quality ;  it  would  therefore  be  highly  advan* 
tageous  to  the  manu&cturer  to  prepare  himself  a  vinegar 
of  a  good  quality,  and  always  of  equal  strength.  The 
following  process  promises  this  advantage.  It  is  extracted 
from  a  theoretical  and  practical  course  of  lectures  on 
painting,  held  at  Berlin,  under  the  auspices  of  govern* 
ment  by  that  able  chemist  professor  Westrumb. 

Take  twenty  pounds  of  unripe  grapes,  together  with 
the  stalks  ;  bruise  them  in  a  mortar,  and  put  tiiem  into  a 
hogshead  holding  68  gallons  or  272  quarts. 
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In  a  boiler  of  copper».or  preferably  ^ef.  tin^  boUlM 
quarts  of  river  water  with  four  ponnds^of  red  tartar^ 
When  the  tartar  is  dissolved^  add  si^  po^ds  of  commoil 
:  treacle.  Pour  tHe  whole  ove^.your  grapes,  and  lower  the 
temperature  by  the  addition. of  fifty  quarts  of  celd  water 
and  two  quarts  of  yeasC.  Observe  that  the  iressel  be  filled 
0nly  to  about  an  inch  below  the  bung  •  hcdew  ^  AfkeT 
having  well  mixed  the  composition,  remove  it  to  e^  place 
where  a  regular  heat  of  twenty  to  twenty^five  degttes  of 
Keaumur  is.  maintained.  ^ 

The  fermentation  takes  place  in  the  course  of  a  few 
dajrs,  and  continues  sometimes  for  a  month.  When  it 
has  ceased,  which  may  be  known  by  the'absei^  o^  the 
froth  which  covered  the  liquid  and  the  vinous  odour 
which  succeeds  the  pungent  smel|  it  before  exhaled ;  the 
bung-hole  must  'be  closed,  and  the  vessel  left  perfect^ 
quiet  for  a  fortd^ht,  that  the  liquor  may  become  dear. 

At  the  expiration  of  that  time  draw  off  the  liqi^or  bj 
means  of  a  cock ;  add  eight  quarts  of  brandy  and  six  of 
common  vinegar ;  place  the  vessd  in  a  moderately  warm 
situation,  in  summer  under  cover ;  let  the  li(]pior  be  six 
or  seven. inches  lower  than  the  bung-hole,  which  must  be' 
left  open  4  A  few  weeks  will  be  sufficient  to  convert  it 
into  very  strong  vinegar.     > 

As  soon  as  you  find  it  of  sufficient  strength,  remove  it 

into  another  vessel,  and  keep  it  carefully  bunged«    The 

prime  cost  of  the  Berlin  measure,  weighing.Sv  pounds,  is 

.9  to  10  pfennings,  or  about  one  penpy  of  English  monej% 
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Memoir  m  Vineus  Fei^nuntatunu    i^  M.  Tif£KARi>. 
From  the  Annales  oe  Chimie. 

V INOU8  fennentatioQ  being  considered  of  more  impor*  • 
tiAiGe;  has  hitherto  occupied  a  greater  portion  of  atten-> 
tioB  than  acetous  and  putrid  fermentation.  The  latter, 
however,  is  perhaps,  neitlier  tess  remarkable  nor  less 
irorthj  of  reflection,  but  it  is  natural  to  attach  more  in* 
terest  and  value  to  what  is  more  immediately  useful. 

The  period  assigned  to  the  discovery  of  Vinous  fermen* 
tation,  appears  too  certain  to  admit  of  a  doubt.    All  his* 
toriana  agree  in  asserting  that  the  most  ancient  nations 
knew  how  to  prepare  spirituous  liquors.     It,  therefore,* 
origiuitted  in  the  most  remote  ages ;  and,  it  would  indeed 
be  surprising  if  it  had  escaped  the  observation  of  the  first 
of.  men.    An  ebullition  arising  spontaneously  in  the  bo« 
spm  of  a  liquid,  an  entire  mass,  rising  of  itself,  a  sv'cet 
liqiUNf  becoming  vinous,  the  conversion  of  a  saccharine 
liiatter  hito  ardent  spirit,  is  certainly  extraordinary,  cal*  - 
euliuted  to  strike  the  attention,  and  to  excite  a  desire  of 
discovering  its  original  cause.     Thus,  as  it   is  the  first' 
phenomenon  that  fell  undi^r  the  observation  df  mankind, 
so  none  has  been  the  subject  of  more  reflection,  or  has 
given  occasion  to  more  numerous  experiments ;  and  yet, ' 
by  one  of  those  contracts  rarely  met  with  in  the  annals 
df  science,  though  the  most  studied,  it  is,  perhaps,  the 
one  with  which  we  are  still  least  acquainted.     It  has 
alwayv  been  a  species  of  rock  on  which  the  efforts  of' 
chemists  of  all  ages  have  saflfercd  shipwreck.     Becher,  so 
celebrated  for  his  knowledge  of  subterraneous  nature  ; 
Staahl,  the  Nestor  ofancient  chemistry  ;  Bcerhaave,  who 
formed  such  sublime  id^as ;  Rouelle,  to' whom  the  science 
is  indebted  for  a  part  of-  the  improvements  made  in  it 

^  K  2  '  during 
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during  the  last  half  century  that  has  elapsed;  Macquer, 
that  master  of  the  art  of  composition ;  and  many  othfer 
celebrated  chemists,  have  failed  in  attempting  to  deveiope 
this  mystery  of  nature.  Lavoisier,  who  knew  how  to^ 
conquer  the  greatest  obstacles,  was  the  only  one,  who^ 
illuminating  the  Whole  science  of  chemistry  with  the  torch  * 
of  his  frenius,  proceeded  without  losing  himself  m  this 
obscure  path.  His  researches  on  fermentation  will  alwayi 
be  a  model  for  vegetable  analyses.  He  blended  in  them, 
as  in  every  diiog  ^se  he  did,  that  clooeness  of  reasoning 
and  accuracy  in  the  operation,  which  aro  characteristic 
of  his  manner,  and  may  be  regarded  as  the  source  of  tim 
brilliant  discoveries  that  will  ever  render  bis  name  illus« 
trious.  Notwithstanding  his  luminous  researches,  much 
atill  remains  to  be  done,  in  order  to  render  our  know- 
ledge  of  this  subject  completer.  Though  he  has  thrown 
much  new  light  on  this  department  of  science,  yet  tb# 
obscurity  in  which  it  was  enveloped  was  so  proii>Qnd, . 
that  it  is  still  seen,  as  it  Were,  through  a  cloud ;  and  this 
truth  did  not  escape  that  great  philosopher.  He  waa 
well  aware  that  ho  had  only  opened  the  career,  which  it 
remained  for  others  to  explore:  he  would,  doubtless, 
have  done  it  himself,  he  would  have  completed  what  he 
so  successfully  began,  had  not  death,  envious  of  his  fer« 
tune  and  his  fame,  terminated  his  labors. 

All  our  knoAvIedge  relative  to  fermentation  is,  in  fact, 
confined  to  this  point,  that  the  saccharine  matter  is  coo* 
verted  into  alkohol  and  carbonic  acid  by  means  of  an  in- 
termediate body.  But  what  is  the  nature  of  that  body } 
How  does  it  act  upon  the  sugar  ?  It  is  these  two  great 
questions  that  are  the  subject  of  this  memoir,  and  whici^ 
have  frequently  been  treated  of,  without  having  ever 
been  resolved.  Some  have  thought  that  the  fermentable 
priupiple  resided  i»  the  extractivcrmatter  j  others,  rejects 
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ipg  diat  idaa,  hare  concluded  that  it  was  in  the  muci* 
lage,  because  it  much  more  frequently  accompanies  th«' 
saccharine  matter.  These,  misled  bj  the  presence  of  tar* 
tar  in  wine,  have  supposed  they  had  discovered  in  it  the 
real  fefment ;  if  they  had  not  confined  their  observations 
to  the  juice  of  the  grape,  if  they  had  considered  tliat  of 
other  juices  in  which  the  existence  of  that  salt  cannot  be 
demonstrated  by  analysis,  they  would  not  have  fallen 
into  that  error.  Those,  again,  inconsiderately  adopting 
^every  opinion,  have  asserted,  that  the  mixture  of  these 
diiFerent  matters  presided,  as  it  were,  over  fermentation, 
effected  the  decomposition  of  the  sugar,  and  its  conver* 
AOQ  into  alkohol*.     Of  these  hypotheses,  some  are  evi* 

dently 

*  When  I  read  this  memoir  to  the  Institnte,  I  did  not  mention  the 
adnirahie  experiments  of  M.  Fabroni  on  vinous  fermenution.  I  con* 
feu  I  was  not  then  acquainted  with  them ;  being  still  young,  I  shall, 
perhaps  appear  excusable  in  the  eyes  of  many,  particularly  when  they 
sie  informed  that  Messrs.  Guyton,  Fourcroy,  Vanqaelin,  Chaptal, 
Deyeoxt  Ice.  flccwera  equal  strangers  to  them,  though  they  had  pro* 
posed  as  a  priae  snl^ect  the  question  which  forms  the  principal  object  of 
H.  Fabioni's  researches.  1  am  now  anxious  to  make  amends  for  thii 
bnrolantary  fiiult. 

M.  Fabroni  has  published  two  memoirs  on  vinoos  fermentation ;  la 
te  first,  which  was  crowned  by  the  academy  of  Florence  in  1787  or 
17SS,  he  attributes  this  phenomenon  to  the  actioD  of  the  pure  vegetable 
sdd  oo  the  sugar;  and  he  adds,  that  a  portion  of  mucilage  and  a 
vcgeto-animal  matter  concur  as  co-efienrescent  substances,  to  produce 
the  expdiitioos  movement  in  the  fermentation  of  common  spirituous 
liquors.  In  the  second,  which  he  read  to  the  Philomathic  Society  of 
KariSf  when  he  came  to  France  to  assist  in  that  great  design  the  unifbr* 
mity  of  weights  and  measures,  he  thus  expresses  himself :  "vinous 
fermentation  \%  the  re-action  upon  the  sugar  of  a  vegeto-animal  sub* 
nance  (gloten),  which  Becchari  has  discovered  in  flour.** 

Some  have  thought  that  there  is  a  great  resemblance  between  my 
paper  and  M.  Fabroni*s ;  and  can,  perhaps,  scarcely  believe  that  I  was 
aoacquai&ted  with  the  Utter.    On  this  aubject  I  can  appeal  to  the  testis 

iBooy 
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dmtly  fidse;  others  are  plaittiblei  and  rec^n  from  %' 
^  specious  reasoning  some  degree  of  probabiUtjv  :  Bitt^* 

.      :   before 

■Miiy  of  Messn.  Fovreroy*  im  Vau^nelifi,  |6  whcMnlccAamdnicmfd' 
my  reseafclMt  before  I  presented  tbem  to  the  Institute;  Briil  will 
add  a  suH  .more  decisive  prooL  The  second  meiooir  of  M-  Fabrooii 
iras  printed  oqly  in^  the  form  of  an  extract,  for  which  we  are  ind^btc'^ 
to  M.  ^ourcroy.  If  I  had  been  acquainted  with  it^  abould  I  ha^'e  read 
him  mine,  without  mentioning  that  of  the  learpecT  chemist  of  F)o-. ' 
reoce?  It  ihay  then  be  asked^  how  it  happened  tliat  M.  Foiircrd^' 
should  so  completely  forget  a  memoir  with  which  he  was  perfectly  weir 
ao^oainted  j  and»  prticularly,  how  it  was  possible  for  the  perusal  of 
another,  on  the  same  subject,  not  to  remind  him  of  it.  This  1  know 
not ;  but  such  is  the  fact.  But  I  suspect,  that  as  it  contained  only  the 
above-mentioned  sentence  that  refers  to  the  phenomenon  of  fermenta* 
tfon,  and  as  the  author  produced  no  ex|)eriment  in  support  of  his  opi- 
nion, this  memoir  was  the  less  striking,  and  might  hafc  be^u  furgdtcta. 
in  the  lapse  of  time.  Supposing*  however,  that  I  had  been  acquainted 
with  M.  Fahroni  a  researchea,  it  is  eaay  to  discover  that  I  should  not. 
hare  been  able  to  derive  any  kind  of  advantage  from  them ;  for  I 
should  ha\-c  bcgui>^by  repeating  hia  experiments;  and  should,  eon* 
aequently,  have  mixed  well«waahed  glcnteo  with  sugpir  and  water.  On 
the  contrary,  the  gluten,  which  M*  Fabroni  considers  as  the  fernteiw, 
table  principle,  has  uo  action  upon  sugar.  (M.. Fabroni,  without 
doubt,  did  not  wash  his  gluten  sufficienily,  and  in  that  case  it  is  capa* 
ble  of  making  sugar  ferment*  We  shall  presently- see  the  reason  of 
tbts.)  The  consequf^ioe  which  I  should  have  drawn  from  this  expert** 
mcnt  ia  evident*.  Probably,  instead  of  gluten,  I  should  then  hare 
mixed  a  certain  quantity  of  sediment  with  tite  sugar  and- water.  (M. 
Fabroui  applies  the  term,  sediment,  to  that  matter  which  disturbs  the 
jyice  of  grapes,  and  this  matter,  according  to  htm,  is  the  same  as  glu* 
ten,  and  by  its  re-action  upon  the  sugar  converts  it  into  alkohol  ai>d 
carbonic  acid.)  Bi^t  this  sediment,  when  well-washed,  produces  no 
alteration  in  sugar. 

1  mean  not  to  assert  that  the  sediment  obtained  by  M.  Fabroni  did 
nt)t,  with  the  sugar,  produce  spirituous  fisrmcntation.  The  gra|*ea* 
which  he  employed  were  of  a  diflerent  nature  from  those  which  I  used; 
^nii,  on  this  account,  our  results  may  differ.  Hence  it  is  obvious,  and 
that  is  what  I  wanted  to  prove,  that  1  had  no  knowledge  of  M.  Fai-i 

bronPs 
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I 

•before  they  ^re  admitted^  experience  ought  to  b&  con- 
sulted ;  without  cpnaideriog  aay,  we  ought -to  derive  from 

.observation  that  theory  which  is  too  ofton  previously 
ereated*  If  the  genius  of  Staahl,  iustead  of  broaching 
the  system  of  phlogiston,  a  substance  which  never  ex- 
isted but  in  the  J>rilliant  imagination  of  that  extraordinary 

,  iuui,  had  exerted  itself  more  than  it  did  in  developing 
nature  by  means  of  experiments,  Staahl  would  perhaps 
not  have  erred ;  Staahl  would  probably  have  discovered 

,the  truth,,  and  w.ould  have  deprived  France  of  the  glory 

,  of  having  given  birth  to  the  author  of  the  modem  theory. 
Such  is.  the  course  I  have  followed ;  before  I  tbrmed  or 
adopted  any  system,  I  observed  the  facts,  apd  drew  from 
them  such  consequences  as,  I  think,  ought  to  lead  to  the 
knowledge  of  what  passes  in  liquors  during  fermentation. 
But  in  such  a  delicate  matter  nothing  is  more  easy  than 

•  to  he  mistaken ;  and  it  is  priocipally  to  correct  my  ideas, 

.  if  they  be  not  just^  that  I  am  about  to  submit  to  the  cbss 
the  result  of  my  researches.  ■ 

I  made  my  first  observations  on  the  juice  of  goose* 
berries*    I  had  powerful  reasons  for  preferring  that  to 

.  any  other ;  its  fermentation  is  the  most  expeditious,  and 

broni*i  researches,  before  I  made  similar  ones ;  that  the  acquaintance 
wUh  ius  lesesrchesj  thou^  of  great  utility  to  sciaice>-  would  have  been 
of^no  adi'snta^  to  me ;  and,  finally,  tliat  there  evJsts  a  remarkable 
diffneniic  between  M.  Fabroni*s  opinion  and  mine,  on  fermentation. 
M.'  Fabrbni  attributes  it  to  tlie  re-actioq  of  the  gluten  on  the  sng^r ; 
I  pro\'€  that  it  is  not  owing  to  tlie  gluten,  but  to  a  disiiuct  matierf 
fittidcs,  M.  Fabroni*s  observations  are  confined  to  the  juice  of  tlie 
grape;  I  have  examined  the  question  generally ;  I  have  considered  the 
Joioes  of  all  fruiu.  M.  Fabronl  imagines,  tlutt  nU  the  carbonic  acid 
which  is  disengaged  in  (ermcntation  proceeds  fruiu  tlie  carbon  of  tbc 
lemicjit  which  seizes  upon  the  oxygen  of  the  sugar  i  and  I  demonstrate 
that  |«  at  least,  proceed  from  the  sugar. 

consequently 
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consequently  it  is  the  mo«t  proper  for  elucidatii^  tllf 
causes  which  produce  it.     All  my  researches  at  first 

'  tended  to  discover  the  matter  which  serves  as  a  ferment* 
This,  I  conceived,  would  be  a  great  step  towards  resoi* 
ving  the  problem,  or  at  least  towards  developing  a  mul- 
titude of  truths  that  were  still  unknown^  if  I  could  deter* 
mine  its  nature,  ascertain  whether  it  is  always  the  samt^ 
or  whether  there  are  several  kinds  of  matter  possessii^ 
the  same  property.  This  very  important  question  had 
long  struck  me ;  it  had  frequently  occupied  my  attentioiiy 
and  I  entertained  the  idea  of  attempting  its  solution, 
when  the  Institute  proposed  it  as  the  subject  of  a  prize. 
This  was  a  powerful  additional  motive  with  me  to  turn 
9iy  thoughts  to  it.  I  was  by  no  nfeans  inclined  to  admit 
several  fermentable  principles ;  every  thing  led  me  to 
believe  that  there  was  only  one,  and  that  this  was  none 
of  those  hitherto  imagined,  because,  in  fact,  neither  ex- 
tractive matter,  mucilage,  nor  tartar,  &c.  act  upon  sa* 
gar.     But  this  required  a  positive  demonstration,  and 

.  though  I  have  not  yet  obtained  proo&  perfectly  satisfac- 
tory on  this  head,  yet  as  there  is  no  proof  of  the  exist- 
ence of  several  kinds,  and  it  appears  every  where  the 
-same,  that  opinion  seems  to  me  to  deserve  the  pre- 
ference. 

I  strained,  through  a  fine  linen  cloth,  the  juice  of  a 
kilogramme  of  gooseberries  ;  it  was  thick,  and  held  sus« 
pended  a  matter  slightly  glutinous,  which  I  separated  with 
the  filtrc,  and  washed  in  a  great  quantity  of  water.  As 
nothing  ought  to  be  disregarded  in  those  sciences  that 
depend  upon  observation,  I  submitted  this  matter  to  a 
regular  examination.  My  first  care  was  to  put  it,  toge- 
ther with  some  sugar,  into  water,  to  see  whether  it  was 
capable  of  produciiig  fermentation ;  I  observed  that  se- 
veral bubbles  of  an  elastic  fluid  were  soon  disengaged, 

whi«h 
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urbich  I  ascertained  to  be  carbonic  acid.     The  eSeri^es- 
cencd  lasted  eight  days,  and,  at  the  expiratfou  of  that 
time,  the  liquor,  which  was  very  plea:iant,  had  only  & 
dightly  saccharine  taste  ;  it  contained  a  great  quantity  of 
alkohol,   and  so  perfectly  resembled  a  wine  not  quite 
made,  that  it  might  have  been  mistaken  for  it.     It  may 
well  be  supposed  that  I  redoubled  my  zeal  and  attention 
in  the  examination  of  a  substance  which  presented  me 
what  I  was  seeking  ;  it  was  natural  that  I  should  first  see 
whether  the  whole  were  capable  of  decomposing  sugar* 
As  less  than  a  sixth  part  of  its  weight  was  able  to  effect 
this  decomposition,  I  thence  concluded  that  it  contained, 
only  in  a  small  quantity,    tlie    fermentable    principle, 
which  I  endeavoured,  by  every   imaginable  method,  to 
separate  from  it,  and  to  obtain  by  itself,  but  in  vain.     All 
that  I  could  do,  after  this,  was  to  examine  it  compara- 
tively before  and  after  it  had  been  employed  for  fermen- 
taUon.     This  substance,  however,  did  not  appear  to  be 
altered  by  fetfmentation,  it  continued  insi[)id,  insoluble 
in  water  and  alkohol,  without  any  power  over  tincture  of 
turnsol,  or  syrup  of  violets ;  but,  when  distilled,  it  af- 
forded no  trace  of  volatile  alkali.     This  result,  which  did 
not  surprise  me,  being  confirmed  by  a  second  experi- 
ment, was,  however,  a  ray  of  light  that  encouraged  me 
to  pursue  the  path  I  was  following  ;  it  shewed  me  that 
the  germ  of  fermentation  was  of  animal  nature  ;  it  agreed 
with  the  ideas  I  had  conceived,  and  imparted  to  my  sa^« 
picious  an  appearance  of  reality. 

TO  BE  CONCLUDED  IN  OUR  KEXT. 
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hnprvoed  Method  qfprepanng  Liquid  Atrmnmiac. 

From  G5ttling*s  Pocket-Book  for  Chemists  and  Apotlic- 
caries  for  the  Year  1803. 

X  HF  preparation  of  water  impregnated  with  am«- 
moniac,  or  liquid  ammoniac,  may  be  improired  with  re- 
spect to  the  proportion  of  the  niateriab  firora  which  it  is 
obtained,  land  the  form  of  tiie  apparatus  in  which  the  pro- 
cess is  performed. 

It  is  evident,  that  in  the  first  point  an  improreinent  is 
still  to  be  desired,  if  we  consicier  that  notwithstanding  the 
diminution*  in  the  quantity  of  Hme  to  be  mixed  with  the 
sal  ammoniac,  ah*eady  made  of  late  years,  the  quantity  of 
that  article,  which  renders  the  operation  extremely  diffi- 
cult, is  still  much  too  great ;  for  the  usual  proportions; 
are  1  {  part  of  lime  to  1  part  of  sal  ammoniac.  Upon 
comparing  the  proportional  affinity  of  the  constituent 
principles  of  this  salt  with  that  of  the  principles  of  mu* 
riatc  of  lime,  >ve  obtain  the  following  results:  100  parts 
of  sublimated  muriate  of  ammoniac  contain  69  parts  of 
ammoniac  and  water,  and  31  parts  of  muriatic  acid.  To 
saturate  these  31  parts  of  acid,  and  to  set  the  ammoniao 
at  liberty,  44  parts  of  pure  lime  are  necessary ;  which^ 
with  3 1  paits  of  acid  and  25  o£  water,  compose,  accord- 
ing to  Bergman,  100  psurts  of  muriate  of  lime.  Accord- 
mg  to  this  statement,  16  parts  of  muriate  of  ammoniac^ 
containing  about  5^  ounces  of  muriatic  acid,  would  not 
require  quite  l{  parts  of  lime ;  but  as  common  lime  is  not 
pure,  and  contains  a  small  quantity  of  clay,  iron,  and 
silica,  that  proportion  ought  to  be  augmented.  Accord* 
ing  to  my  experiments,  12  parts  of  lime  are  sufficient  to 
decompose  16  parts  of  sal  ammoniac,  and,  by  taking 
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equal  pvts  of  those  two  sabstances,  no  other  riak  b  imr 
ci^ed  excepting  that  part  of  th^  sal-ainmoniac  pnajr  ra- 
laain  undecomposed.  •    • 

With  regard  to  the  kind  of  apparatus  to  be  eniployad^ 
improvefoents  still  remain  to  be  made,  as  will  be  I'evidiljr 
acknowledged,  by  all  those  who  have  once  prepared,  liq<u4 
ammoniac. 

We  know  that  ammoniac  is  so  Tolatilei  that  when  disr 
tilled  with  water  it  first  passes  over  in  the  form  of  ga9^ 
and  endangers  the  breaking  of  the  retort,  especially  if 
evtry  vent  be  closed ;  and  by  leaving  a  vent»  the 
quantity  of  ammwiac  which  passes  over  before  the  va* 
pofisation  of  the  water  is  lost. 

This  danger,  it  was  conceived,  would  be  avoided  by 
putting  water  in  the  recipient,  or  by  operating  with 
Woulfe's  apparatus.  These  methods  are  either  not  very 
practicable,  or  not  the  most  advantageous  to  the  apothe* 
cary.  The  first  is  not  practicable,  for  this  reason,  l)e- 
cause,  by  merely  putting  water  into  the  apparatus  with- 
out plunging  into  it  the  neck  of  the  retort,  the  contact  of 
the  ammoniacal  gas  with  that  liquid  is  not  sufficiently 
close  to  condense  the  gas  as  fast  as  it  is  disengaged  :  the 
second  is  neither  practicable  nor  advantageous,  because 
the  arrangement  of  Wouife's  apparatus  is  not  only  ex- 
tremely troublesome,  but  the  apparatus  itself  is  too  ex- 
pensive for  common  operations. 

In  the  following  process,  these  several  inconveniences 
are  corrected. 

Slake  16  ounces  of  lime,  well  hurried,  with  a  sufficient 
quantity  of  water  to  make  it  into  a  liquid  paste.  Put 
this  paste  into  a  stone  or  glass  retort,  add  1 6  ounces  of 
paLverized  sal  ammoniac,  and  cover  the  mattrass  with  a 
cap,  to  which  must  be  adjusted  a  tube,  of  sufiScreut 
length  to  reach  to  the  bottom  of  the  recipient.    Mark 
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on  the'  recipient  the  height  to  which ,  when  it  is  adapted 
to  the  oiattrastt,  48  ounces  of  water  wduld  rise  ;  put  in  it 
the  half  of  that  quantity  of  water,  and  fasten  it  to  the 
cap.  Then  lute  all  the  interstices  with  paste,  made  of 
4our  and  g>7)6um,  and  proceed  to  distillation  in  the  usual 
manner.  The  extremity  of  tlie  tube  being  plunged  into  the 
IvBter,  the  ammooiaciJ  gas  is  immediately  absorbed,  and 
the  operator  need  not  be  under  any  apprehension  either 
of  bursting  the  vessels,  or  of  sustaining  the  smallest  loss 
ofammoniacal  gas.  In  this  operation  we  know  that  the 
condensation  of  the  gas  Iieats  the  liquid.  Continue  the 
distillation  till  the  liquid  has  reached  the  point  marked. 
Thus,  without  the  least  danger  to  the  vessels,  or  any  loss 
of  the  material,  48  ounces  of  highly  saturated  spirit  of 
pal  ammoniac  are  obtained. 
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(Aidkeniio  CiMmunicaiionf  for  this  Department  of  our  Work  will  he 
thankfully  receiofd.) 

Composition  for  covering  the  Stems  of  Trees. 

1\1  R.  Forsyth  in  a  postscript  to  a  new.  edition  of  his  work 
on  fruit-trees,  which  will  shorth*  be  published,  inserts  a 
letter,  signed  by  several  medical  gentjemen  of  eminence, 
confirming  the  efficacy  of  bis  process  for  renovating  trees. 
He  also  niehtions  a  discovery  which  he  has  recently 
made,  and  which,  as  being  calculated  to  save  time  and 
labour,  may  deserve  attention.  Instead  of  paring  away 
the  bark,  as  had  heretofore  been  the  practice,  and  co-. 
vering  the  stem  with  the  composition,  he  now  merely 
scrapes  off  the  loose  bark,  and  applies  a  mixture  of  cow- 
dung  and  urine  only,  (made  to  the  consistence  of  a  thick 
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paint),  with  a  painter's  brush ;  covtsring  the  stem  care- 
fully over.     This  softens  tl)e  old  scabrous  bark,  which 
peels  oflF  during  the  following  winter  and  spring,  and  ll 
succeeded  by  a  fine  smooth  new  bark. 
Threshing-MUL 

Messrs.  Edes  and  Nicholls,  of  Elm,  in  the  Isie  of  Ely, 
liave  had  a  threshincr-mill  built,  by  Mr.  Wigfull,  of  LynnJ 
which  they  have  used  for  three  seasons.  It  was  made  for 
four  horses,  but  altered  for  six.  It  cost  100  guineas; 
threshes  with  case  fifteen  to  twenty  quarters  of  wheats 
twenty-five  to  thirtv-five  of  oats  in  a  day,  and  would  da 
more ;  requires  two  women,  three  boys,  and  two  2Den« 
It  performs  its  work  with  every  sort  of  sr^^u,  so  much 
to  their  satisfaction,  that  they  are  now  building  a  second 
at  another  farm  ;  and  is  so  far  superior  to  the  Bail,  that 
trying  the  straw  of  two  men's  threshing  in  a  day  and  a 
half,  one  bushel  of  clean  wheat  was  gained. 
Parsnips. 

The  Farl  of  Romney  tried  an  acre  of  parsnips  at  the 
^lote,  and  his  success  was  such,  as  to  give  him  reason  to 
think  the  culture  highly  profitable.  He  gave  them  to  his 
cows,  and  these  yielded  milk  in  uncommon  quantity,  aud 
better  than  any  other  food  he  has  tried  ;  the  cows  were  as 
eager  for  this  food  as  for  oiUcake. 

Heinp, 
Mr.  Leeds,  of  Somersham,  in  Huntingdonshire,  upon 
a  black  peaty  soil,  made-land,  having  been  the  bed  of  aa 
old  river,  much  over-run  with  nettles  and  other  rubbish, 
.sowed  hemp  on  six  acres  three  roods ;  he  got  two  last 
and  one  half  of  seed,  without  taking  the  acU'antage  of 
picking  the  femble  hemp  ;  after  thresliing  he  stacked  it, 
and  in  the  spring  watered  and  dressed  it.  Produced 
350  stone,  or  above  50  per  acre.  It  closed  the  laud 
com[delely. 

Manuret. 
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Manures, 

Mr.  Thompson,  at  Waverl«y- Abbey,  in  Surrey,  has 
used  graves  from  the  London  tallow-chandlers,  with 
ver3f%great  success  on  a  sandy  soil:  10  cwt.  p^r  acre, 
at  8^.  per  cwt.  have  bad  this  rear  an  effect  for  tur* 
pips,  that  is  extraordinary.  Laid  on  the  poorest  part  o{ 
a  6eld,  they  have  pushed  forward  the  crop  beyond  the 
best  soil  in  it ;  and  rendered  it  so  very  snperior,  that  pro- 
bably no  common  dressing  of  the  richest  dung  would 
liave  exceeded,  nor  any  common  manure  equalleci  it. 
They  were,  tried  oh  two  fields,  and  the  efiect  the  same 
in  both. 

Lord  Mulgrace's  Premiums. 

On  the  3d  of  October  Lord  Mulgrave  distributed  his 
annual  premiums  among  his  tenants  and  cottagers.  The 
rewards  to  the  tenants  for  tlie  best  management  in  dif- 
ferent branches  of  husbandry  consisted  of  silver  cups  and 
medals  of  different  value.  The  rewards  to  the  cottagers 
were  substantial,  and  to  them  of  great  value. 

The  cottager  who  had  brought  up  the  greatest  num- 
ber of  children,  and  given  them  a  religious  and  useful 
education,  without  any  parochial  relief,  received  a  good 
milch  cow  ;  the  second  most  deserving  cottager,  under 
the  same  regulations,  obtained  a  milch  cow  also;  and 
the  third  a  suit  of  clothes.  As  his  lordship  has  given 
gardens  to  his  cottagers,  rewards  were  given  to  those 
who'had  tlieir'gardcns  in  the  best  condition,  and  had  ren- 
dered tliem  most  productive  in  useful  vegetables.  Though 
this  is  only  the  second  year,  the  advantages  of  this  in- 
stitution are  already  visible  on  hb  lordship*s  estate,  fronl 
the  happy  spirit  of  emulation  it  excites  in  every  farmer 
and  cottager. 

..  *  Preventive 
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Preventive  of  the  Plague. 

Dr.  J»  de  Carro,  of  Vienna,  in  a  letter  to  Dr.  C.  Haug, 
of  Rastadt,  has  commimicated  a  new  discovery  made  by 
Dr.  Lafond,  of  Salonica,  in  Macedonia,  and  Dr.  Aubon, 
of  Constantinople,  that  vaccination  is  a  preservative ' 
against  the  plague. — The  experiments  of  Dr.  Aubon 
prove  that  of  6,000  persons  inoculated  with  the  vaccine 
at  Constantinople,  not  one  of  them  was  attacked  by  the 
plague ;  that  children  subjected  to  the  vaccine  inocula- 
tion were  made  to  suck  mothers  attacked  by  the  plague, 
witbo^it  any  of  them  being  infected  ;  that  an  Italian  phy- 
sician, who  devoted  himself  in  Turkey  to  the  study  of  the 
plague,  being  fully  convinced  of  the  property  which  the 
vaccine  has  of  preserving  from  this  malady,  took  every 
opportunity  of  coming  into  contact  with  persons  infected 
by  the  plague.  The  vaccine  pustules  have  been  found 
on  the  teats  of  the  cows,  and  the  hands  of  them  who  milk 
them,  in  the  villages  round  Constantinople.  When  an 
inhabitant  of  these  villages  has  been  infected  with  the 
plague  in  distant  countries,  and  returns  with  that  malady, 
Le  has  either  died  or  been  cured  without  the  disorder 
spreading :  in  the  last  place,  the  confidence  of  several 
classes  of  men,  and  chiotly  of  the  Armenians,  in  the  pre- 
ventive quality  of  the  vaccine  against  the  plague,  is  so 
great,  that  a  number  of  people  are  inoculated  every  year 
with  it  to  preserve  them  from  this  malady. 

Method  of  giving  to  Malt-Spirit  the  Flavour  of  Brandy. 

In  a  late  number  of  the  Biblioth6que  Physico-Econo- 
mique  is  inserted  the  following  method  of  giving  to  malt- 
spirit  tbe  flavour  of  brandy.  Into  two  quarts  of  malt^ 
spirit  put  three  ounces  and  a  half  of  powdered  charcoal 
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and  four  ounces 'and  a  half  of  ground  rice.  Let  these  in- 
gredients remain  about  15  days,  taking  care  to  agitato 
fheoi  frequently  during  that  time;  filter  the  liquor^  and 
its  flavour  will  be  found  very  much  improved. 

Wool  of  Nrj)  South  IVules, 
A  spfxJmen  of  wool  lias  been  brouglit  from  New  South 
Wales,  which  is  deemed  superior  in  softness,  and  in 
every  other  respect  equal  to  the  best  Spanish  wool,  and 
worth  about  six  shillings  per  pound.  The  sheep  pro- 
ducing it  were  originally  sent  from  Spain  to  the  Cape  of 
Good  Hope,  and  thence  to  Port  Jadcson.  Captain 
M* Arthur,  who  has  devoted  much  attention  to  improve 
his  flock  in  this  colony  has  now  about  4,000  sheep  with 
Spanish  rams :  he  calculates,  that  with  proper  care  the 
number  will  double  itself  every  two  years  and  a  half; 
and  that  in  twenty  years  his  stock  will  be  so  much  in- 
creased as  to  produce  a  quantity  of  fine  wool,  equal  to 
that  now  imported  from  Spain  and  other  countries  at  an 
annual  expence  of  1,800,000/.  sterling. 
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JAobert  Atkins,  of  Fenchurch-street,  in  the  city  of 
London,  Mathematical  Instrument-maker;  for  improve- 
ments in  the  construction  of  hydrometers,  for  ascertain- 
ing the  strength  of  spirituous  liquors  ;  and  a  sliding  rule 
of  correction  for  temperature  to  the  hydrometer,  and 
various  improvements  thereof. 
Pated  October  31,  1803. 

Edward  Thomason,  of  Birmingham,  in  tlje  county 
of  Warwick,  Button  and  Toy-manufacturer ;  for  a  new 
mode  of  making  hearth  brushes. 
Pated  October  31,  1803. 
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Specification  of  the  Patent  granted  to  JostPH  Huddart^ 
of  Islingtofiy  in  the  Countj/  of  Middlesex ,  Gentleman ; 
for  a  new  Mode  or  Art  of  inaking  great  Cables,  and 
other  Cordage,  so  as  to  attain  a  greater  Degree  qf 
Strength  therein,  bj/  a  more  e^ual  Distribution  of  the 
Strain  upon  the  Yams,    Dated  April  25,  1803^^ 

With  a  Plate. 

J.  O  all  to  wboni  these  presents  shall  come,  &e. 
Kow  KNOW  YE,  that  I  the  said  Joseph  Huddart,  in  com* 
pHance  with  the  said  proviso,  do  hereby  describe  and  ascer- 
tain the  nature  of  my  said  invention,  and  declare  that  the 
plan  thereof  hereto  annexed  (see  Plate  IV.)  is  composed  of 
the  following  particulars ;  that  is  to  say :  No.  I,  a  spindlo 
and  bobbin,  in  which  A  B  represents  the  spindle ;  C  D^ 
the  bobbin  (with  the  yam  upon  it  from  c  to  D) ;  E  F,  the 
axis  which  carries  the  spindle ;  a  G  H  an  arm  of  wood^ 
fixed  upon  the  square  part  of  the  spindle,  and  which  goes 
found  with  it  (part  of  which  G  H  may  be  of  ^re)  with  a 
Vol.  IV. — SscoND  Ssrus.  1^  holm 
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hole  at  Hy  or  a  fnction  wheel  or  pulljr  to  receiTe  the 
rope-vam,  which  from  thence  is  to  be  led  ihroogh  a  hole 
in  the  end  of  the  spindle  at  B.  At  K  a  spring  is  fixed 
to  the  wooden  arm  by  means  of  a  screw  and  naik,  or 
otherwise.  The  screw  works  in  the  square  part  of  the 
spindle  bj  means  of  which  the  spring  may  be  made 
stronger  or  weaker  as  reqaisite^  die  other  end  of  which 
resting  upon  dbe  globular  part  of  the  head  of  the  bobbin 
formed  for  that  purpose,  to  regulate  the  tension  of  the 
yam  in  drawing  it  from  the  bobbin,  whilst  die  spindle  is 
turning  in  registering  the  strand.  This  spindle  and  bob- 
bin is  carried  by  the  axis  E  F.  The  smaller  end  of  di» 
spiddle  A  b  square  or  triangular,  and  fits  into  the  end  of 
the  axis  at  E ;  which  axis  is  carried  by  a  band  going 
round  the  pully  (or  pinion  if  carried  by  a  wheel 
with  teeth)  at  ef.  The  spindle  and  bobbin  is  easify 
shifted  by  lifting  the  end  at  B  out  of  the  notch  which  it 
runs  in,  and  drain-ing  it  out  of  the  axis  at  EI. 

No.  II,  another  spindle  and  bobbin,  in  which  I,L,M,N, 
O,  K  y  represents  a  spindle,  continued  into  a  square  firame  of 
iron,  to  revolve  round  upon  the  pivots  I,  K.  The  pivot 
at  I  is  perforated,  in  order  to  receive  the  rope-yarn  from 
the  bobbin,  which  runs  at  a  right  angle  to  I K  upon  the 
spindle  or  axis  P  Q.  This  bobbin  is  adjusted  by  a  screw 
in  the  same  manner  as  the  first-mentioned,  or  by  two 
springs  and  screws  x  and^,  one  at  the  head  P  and  the 
other  at  Q,  having  two  globular,  or  nearly  parallel,  parts 
at  each  end  of  the  bobUn  for  that  purpose.  The  bobbin 
is  soon  shifted  by  taking  out  the  spindle  P  Q,  which  m 
done  by  shoving  it  towards  P  against  the  spring  p  P,  till  the 
end  of  Q  in  the  square  frame  is  relieved  ;  the  spring  p  P  is 
^  to  keep  the  spindle  in  its  place,  while  the  whole  is  car* 
tied  round  upon  the  pivots  I,  K,  by  tootli  and  pinion,  dr 
band,  round  the  pully  R  S,  and  at  the  same  time  supplies 
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tlie  yarn  as  before  mentioned,  ii'hilst  the  strand  is  regis^ 
tering. 

Nos.  Ill,  the  machine  which  carries  the  spindles  in 
horizontal  ranges,  and  ought  to  be  constructed  accord* 
ing  to  the  size  of  the  largest  ropes  the  manufacturer  has 
occasion  to  make.  Fig.  1,  represents  an  elevation  or 
section,  whose  plane  is  perpendicular  to  the  axis  and 
spindles ;  and  the  circles  projected  thereon  are  the  large 
end  of  the  bobbins,  which  are  placed  in  horizontal  ranges, 
each  range  supported  upon  the  horizontal  railing,  and 
rise  higher  from  the  front  towards  the  back  part  of  the 
machine. — ^No.  Ill,  Fig.  2,  represents  a  profile  or  sec- 
tion parallel  to  tlie  axis  of  the  spindles,  and  perpendi* 
cnlar  to  the  horizon. — No.  Ill,  Fig.  3,  the  horizontal 
plane,  which  is  also  parallel  to  the  axis  of  the  spindles. 
In  these  three  figures  the  same  letters  are  used  in  each,  to 
denote  the  same  part  of  the  machinery  :  tlie  number  of 
spindles  to  be  employed  in  this  machinery  may  be  in- 
creased or  diminished,  as  occasion  may  require.  The 
base  of  this  machine  consists  of  three  pieces  of  timber  to 
Jay  upon  the  ground  or  near  it,  marked  A  in  Fig.  I^ 
and  A  a  in  Figs.  2  and  .3  ;  and  at  right  angles  to  these  are 
bolted  two  pieces  B  b  over  the  ends  of  the  former,  and  a 
third  may  be  added  endwise  between  if  necessary,  to 
secure  the  whole,  and  must  extend  over  the  piece  A  a  on 
one  side  a  convenient  length,  to  receive  the  pillars^ 
which  support  the  long  axis  Fig.  3 ;  which  long  axis, 
when  turned  by  the  handle  G,  gives  motion  to  all  the 
spindles  by  the  communication  of  a  band  to  every  range 
ef  ^ind^es.  In  this  machine  there  is  allowed  one  foot  of 
rbom  for  diameter  of  the  bobbin,  and  eighteen  inches 
for  the  length  of  the  spindle  uiarked  y  :  the  spindles  arc 
carried  by  an  axis  marked  .r,  (as  represented  in  spindle 
fnd  bobbin,  No.  I,)  and  will  therefore  require  three  rails 
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or  ranges  of  boards  for.  each  range  of  apindles^  %vto  of 
which  support  the  pivots  of  the  axb  t,  and  are  marke^ 
Drf,  No.  Ill,  Fig.  1,  and  the  third,  the  front  end  of 
the  spindle,  in  lybich  there  is  a  notch  to  drop  the  spindle 
into  when  the  bobbin  b  shifted.  Those  are  supported  by 
the  pillars  £,  e^  No.  Ill,  Fig.  2.  Each  range  is  fixo4 
higher  than  the  one  before  it ;  and  it  is  also  necessary  to 
bave  a  rail  F  for  each  range,  to  lead  the  j^urns  clear  o( 
the  foremost  bobbins,  which  rail  has  a  notch  cut  in  it  for 
tiach  yarn  to  lead  through. — ^Upon  the  long  axis,  which 
is  carried  by  the  handle  G,  are  as  many  pullies  as  tliere 
are  ranges  of  spindle^.  In  this  dpwing  they  are  se^en  iri 
number,  and  are  marked  K  ;  the  band  going  round  these 
pullies  passes  over  the  f\'iction  wheel  H,  and  thence 
round  every  pully  in  tliat  particular  range,  and  over  the 
fiiction  wheel  A,  and  returns  again  into  itself  at.the  pully 
K,  which,  with  the  pullies  upon  that  range,  ipust  be. 
equal  in  diameter,  in  order  that  onp  turn  of  the  handle 
may  give  one  turn  to  each  spindle ;  and  the  same  must 
be  attended  to  in  every  range.  The  machinery  for  the 
spindle  and  bobbin  No.  II,  differs  from  that  of  No.  I,  ii^ 
this  r^pect  only,  that  it  is  necessjiry  to  ^llow  more  room- 
in  the  breadth  for  each  bobbin,  and  consequently  there 
will  be  fewer  bobbins  in  each  range  when  the  breadth  of 
the  machine  is  the  same.  The  machine  will  require  but 
two  rails  to  support  the  spindles,  as  they  require  no  se- 
parate axis  to  carry  them,  the  pully  being  fast  to  the 
spindle,  and  always  remaining  in  the  machine,  for  tlie 
small  iron  rod  only  (which  the  bobbin  runs  upon)  is  taken 
out  to  shift  the  bobbin.  In  these  machines  there  is  a 
space  left  between  the  first  and  second,  the  third  and 
fifth,  and  the  si^cth  and  seventh  ranges  of  spindles, 
as  marked  M,  in  No.  Ill,  Figs.  3  and  3,  to  allow 
a  person  tQ  pass  betcvecn,    and  sliift  or  repkce  any 
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{>articqlar  bobbin  that  may  have  the  yam  expended. 
And  it  is  also  to  be  observed,  that  those  machines  majr 
have  the  spindles  carried  by  wheels  and  pinions,  in4 
stead  of  bands  and  pulhes,  if  required.  I  have  repre^ 
seated  in  No.  Ill,  Fig,  2,  the  y<irn  from  each  of  tli« 
leven  ranges  of  spindles  passing  over  the  rail  F,  and  froixl 
tlience  to  the  posts  marl^ed  L,  in  which  there  are  ai 
many  rails  as  ranges  of  spindles.  There  are  cleats  upon 
pu:h  post:  to  support  the  rails,  and  each  rail  has  as  many 
potches  in  the  upper  side  as  there  are  spindles  in  a  range« 
I  have  represented  one  of  those  rail??,  No.  Ill,  Fig.  3,  and 
ihe  yarns  leading  from  the  front  range  of  spindles.  I'hii 
railing  may  be  either  in  the  middle  of  the  ground  or  car- 
ried along  one  side,  as  in  No.  Ill,  Fig.  3  ;  the  distances 
between  them  such  as  may  be  thouglit  necessary  for  sup« 
portinf^  the  yarns,  and  keeping  them  separate  the  yxhcie 
length  of  the  strand  >  and  may  be  made  of  various  con- 
factions. 

No.  Vlt.  rails  {a),  which  will  be  intelligible  upon  in** 
spection  of  the  drawing;  where  B  b  represents  the  rails. 

Tlie  register  is  calculated  to  form  the  strand  into  shells 
of  yams^  and  therefore  they  must  be  made  of  different 
sizes,  and  with  more  or  fewer  !:oles,  according  to  the  in- 
^nded  aize  of  the  cable  or  rope.  In  the  drawing  No  IV, 
tlie  front,  A  a,  Bb,  made  of  wood,  is  perforated  v.ith 
circular  ranges  of  holes,  which  may  be  about  two 
hiches  asunder,  through  which  all  the  yarns  in  the 
strand  are  to  pass,  and  this  brings  them  into  a  proper^ 
.  form  to  go  through  a  smaller  and  similar  plate  D  d,  ha- 
ving hi  it  as  manv  holes,  as  A  at,  B  b.  This  plate  may  be 
made  of  wood  or  metal,  the  plane  of  the  front  of  which 
.  inust  be  parallel  to  A  a,  B  by  and  fastened  to  it  by  three 
or  four  bars  of  wood  or  iron  ;  the  holes  in  D  d  must  he  so 
pepr  together  at  the  side  next  F  as  only  just  to  free  them 
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clear  of  eaeh  otliar,  «nd  if  made  of  wood,  bored  dia* 
gonally,  to  extead  ferther  asunder  towards  A^,  B  ty  ex* 
cept  the  centre  hole,  which  must  be  perpendicular  to  tha 
centre  hole  in  A  a,  B  b.    This  disposition  of  the  yams  is 
necessary  previous  to  their  passing  through  the  cylindri- 
cal tube  of  metal,  in  which  the  strand  is  compressed  and 
formed.    This  tube  compressing  the  yarns,  and  confining 
the  outer  shell  to  it^  proper  figure,  which  outer  shell 
comprcs^fss  thfs  next,  and  so  on  to  the  centre,  there  can- 
not be  ^ny  crossing  of  yarns  or  change  in  situation,  but 
the  whole  strand  formed  close  and  compact,  and  no  more 
yam  r^uired  from  the  bobbins  than  is  necessary,  accord- 
ing to  the  situation  of  the  shells,  or  their  distance  from 
the  centre.    The  tube  is  made  in  two  parts  longitudi- 
nally pi  thin  steel    of   a    spring  temper,   marked  F, 
(No.  IV,)  and  is  secured  to  D  £{  by  a  plate  of  metal  G^, 
and  three  or  four  bars  or  rods,  with  screws  to  adjust  it, 
and  give  it  the  best  position.    The  cylinder  has  %  projec« 
tion  at  the  fore  end,  which  is  larger  than  a  hole  in  G^, 
to  receive  the  tube,  and  therefore  brings  it  forward  in 
registering  the  strand,  and  the  plate  G^  is  also  made  in 
two  parts,  by  which  means  both  the  plate  and  the  tube 
may  be  taken  from  the  strand,  and  applied  to  it  again, 
or  repaired,  .if  it  should  happen  to  be  broken  4uring  the 
operation ;  each  p^rt  of  the  tube  marked  F  is  viore  than 
%  semicircle  of  the  size  of  the  alrand  which  is  to  be  re- 
gistered, in  order  that  the  thin  edges  m^y  overlay  each 
other^  and  being  a  spiing  temper,  is  compressible  by  a 
wire  or  thong  going  round  it  several  times,  and  fastened 
to  the  jaws  of  a  heaver,  marked  No.  VI,  E  E,  //,  in 
which  E  E  represent  the  jaws  to  which  the  thong  or  wire 
is  made  fast,  and  move  between  the  cheeks  upon  the  bolt 
at  H,  which  may  be  set  farther  asunder  by  shifting  the 
|>olt  at  H  so  as  to  have  the  handles  /,  J\  at  a  proper  dis* 

tanca 


great  Caile^  and  other  Cfoi^age^  tic.  S*) 

tance  for  the  man  who  registers  to  lay  hold  of,  and  by 
this  heaver  compressing  the  tube  by  a  constant  force, 
the  tube  will  expand  or  contract,  in  case  the  general  run 
of  the  yams  be  thicker  or  smaller  in  difTerent  parts  of 
the  strand 9  and  will  form,  as  was  said  before,  a  compact 
«trand,  and  free  from  hollows,  which  might  otherwise  be 
occasioned  by  crossing  of  yams  over  each  other. 

No.  V.  Register  Gauge  is  as  follows.  A  B,  is  the . 
stock  or  thick  part  of  the  gauge,  in  which  there  is  a 
groove  or  slit  for  the  tongue  or  index  Dd  to  move  in  ; 
upon  the  centre  t,  on  the  side  d^  is  fixed  to  the  stock  A  B 
a  semicircle,  upon  which  are  two  graddated  arcs  of  cir- 
cles concentric  with  i,  one  of  which  is  marked  L,  fl(^* 
ingyj  the  other  II,  Cregistering J ;  those  two  arcs  are  gra- 
duated, answering  to  the  mean  stretching  of  the  yarns 
founded  upon  experiments.  To  use  it,  the  stock  of  tlie 
gauge  must  be  applied  to  the  side  of  the  strand  parallel 
to  the  axis,  and  the  tongue  to  lay  over  parallel  to  that 
part  of  the  shell  of  outside  yarns  where  it  touches  the 
strand,  which  shews  the  angle  made  by  the  outside  shell 
of  yarns ;  and  a  line  on  the  surface  parallel  to  the  centr^ 
of  the  strand,  and  the  corresponding  graduation  must 
be  used  in  registering,  and  when  the  strands  are  laid  into 
a  rope. 

Having  described  the  various  parts  of  the  machinery 
and  implements  to  be  used,  I  sliall  now  enter  upon  the 
operation.  The  bobbins  beinj>;  all  wound  full  of  yarn, 
(which  may  be  done  by  a  machine  to  fix  them  upon  with 
a  handle  to  it,)  and  put  upon  the  spindles,  and  the  ends 
of  the  yams  led  through  the  holes  H,  and  ends  of  the 
spindle  B,  No.  I.  The  end  of  the  spindle  A,  is  put  into 
the  end  E  of  the  axis,  (which  always  remains  ready  for 
use,)  and  the  fore  end  of  the  spindle  B  dropped  into  the 
notch  in  the  rail  \  then  draw  oft'  »ome  yam,  and  regulatb 
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the  springs,  if  wanted,  till  of  equal  forc6,  and  sufHeiently 
tight. — Then  draw  dff  the  yarnS|  leaving  the  yarn  from 
the  bobbin  long  enough  to  reach  the  fore  part  of  the  ma- 
chine where  it  is  to  be  knotted  t*)  the  yarns  of  the  strand 
having  fixed  as  many  bobbins  as  intended  yarns  in  the 
strand,  or  in  the  three  strands,  if  the  maehine  will  carry  so 
many,  for  though  I  shall  only  speaks  of  registering  one 
fttrand,yet  the  three  strands  may  be  rcgistereid  all  atthe  same 
time  ;  the  bands  (if  bands  are  used  and  not  wheel-work) 
should  also  he  made  tight  to  carry  the  axis,  which  is  done 
by  a  screw,  d^  adjusting  the  friction-wheel  H.  The  strand 
is  then  to  be  ntn  and  laid  upon  the  rails  or  supporters, 
each  yarn  in  its  proper  notch,  and  for  expedition,  one  of 
the  rails  may  be  used  for  separating  the  yai'nsj  and  lay- 
ing them  in  the  rails,  dropping  a  whole  range  into  the 
notches  at  once,  which  being  done,  the  yarns  of  the 
strand   are   to  be  smooth    kdotted    to    the    respective 
yarns   froiA   the  bobbins,    and  the  machine    is    readjr 
for  use.     The  yarns  at  the  other  ond   of  the  strand 
are  then  to   be  put   through   the  register,  taking   ofiT 
the  tube  and  plate,  if  not  already  done  ;  it  is  best  to  take 
the  centre  yarn  from  the  railing,  (or  middle  yarn  of  the 
middle  rail,)  which  put  through  the  centre  hole  of  the 
register,  and  then  select  the  yarns  from  the  railing,  to 
lead  clear  of  each  other  when  stretched  to  the  holes  in 
the  register.     The  holes  in  the  register  being  completed 
with  yarns,  let  the  ends  be  collected  together  upon  a 
stretch,  and  made  fast  to  the  hook  which  turns  the  strand 
in  registering^  and  slide  the  register  back  near  to  the 
hook,  if  not  so  before  ;  then  put  on  the  tube  and  plate, 
,and  adjust  it  by  the  screws  when  upon  the  strand.  Lastly^ 
put  round  the  tube  the  thong  or  wire,  and  make  it  fast 
to  the  jaws  of  the  heaver,  and  heave  it  tight.    If  the  han- 
dles of  the  heaver  are  too  near  or  too  far  from  each  other, 
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for  the  convenience  of  the  man  that  registers  the  strand , 
alter  the  bolt  till  it  is  right,  and  a)l  is  ready  to  begin  to 
register  the  strand.  The  foreman  having  determined 
how  hard  he  will  lay  the  rope,  suppose  No.  10,  in  the 
register  gauge,  fix  index  d  of  the  gauge  to  10  on  the  arc 
R,  and  takyig  a  few  turns  with  the  hook,  keeping  the 
beaver  tight  to  compress  the  tube,  try  the  gauge,  and 
regulate  the  registering  according  as  it  is  found  to  vary, 
till  the  outside  yarns  correspond  with  the  tongue  D  of 
tbe  gauge,  and  make  the  required  angle,  and  which  may 
be  repeattnl  as  often  as  it  is  thought  necessary  through 
tbe  registering  of  the  strand.  If  the  three  strands  are 
registering  together,  it  must  be  a  triple  register  in  one 
frame,  and  there  is  no  necessity  to  try  but  one  strand 
with  the  gauge,  if  the  yarns  are  of  the  same  kind.  The 
three  strands  (or  four,  if  a  four  strand  rope)  being  regis- 
tered, must  be  made  fa^t  to  the  hooks  ii)  tlie  conimon 
way  equally  tight.  For  laying,  the  index  of  the  giiuge 
being  altered  from  10  on  tlie  arc  il  to  10  on  the  arc  L, 
or  whatever  the  number  was  intended  to  be  J  the  corre- 
sponding numbers  must  be  used,  then  turning  the  hooks 
of  the  strands  till  the  outside  shell  of  yarns  correspond 
with  the  tongue  of  the  gauge,  and  begin  to  lay  the  rope. 
It  is  to  be  understood,  that  in  registering,  a  sufficient 
weight  is  laid  upon  the  hook  to  prevent  its  being  drawn 
towards  the  machine. 

In  witness  whereof,  &c. 
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Specification  of  the  Patent  grmited  io  Dakiel  PAVtitr 
Davis,  of  Bloanidfury square ,  in  the  Parish  of  Saint 
George y  Bloomshury^  in  the  Counhf  (f  Middlesex y  Swr^ 
leyor ;  for  an  improved  Machine  for^  and  Method  of^ 
cleansing  and  sleeping  Chimneys^  and  extinguishing 
iheni  vhen  on  Fire^  zchich  zciU  supersede  the  Necessity  of 
their  being  explored  by  Children  as  piew  practised. 

Dated  April  11,  1S03. 

JL  O  all  to  wljom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
viso, I  the  said  Daniel  Paulin  Davis  do  hereby  declare,  that 
my  said  invention  of  machines  or  apparatus  for  cleansing 
chimneys,  and  extinguishing  them  when  on  fire,  hoping 
thereby  to  supersede  the  necessity  of  that"  business  being 
performed  by  children  as  is  at  present  generally  prac- 
tised ;  the  particulars  and  explanation  to  the  respective 
parts,  collectively  as  well  as  individually,  of  each  and 
'  every  part  of  the  ^id  machine  or  machines,  or  appara- 
tus, are  as  follows :  A  swinging  or  fixed  bar ^  roller,  as 
the  case  may  require,  is  to  be  fixed  at  the  top,  or  there- 
abouts, of  the  funnel  or  flue  of  the  chimney,,  in  an  ho- 
rizontal direction,  from  side  to  side,  over  which  a  chain 
or  rope,  formed  of  metal,  or  other  materials  proper  for 
the  purpose,  is  to  be  suspended,  and  sufficiently  long  to 
reach  below  the  mouth  or  mouths  of  each  chimney,  where 
an  expanding  or  flexible  brush  or  brushes,  composed  of 
hair,  cane,  willow,  birch,  or  other  proper  materials,  i» 
to  be  hooked,  or  otherwise  fastened  to  the  said  chain, 
wire,  or  rope,  as  occasion  may  require,  or  when  warU- 
ing  for  use,  and  taking  off  when  the  flue  or  chimney  is 
sufHciently  swept  or  cleansed.  And  in  order  to  do  that 
the  more  effectually,  a  roller  or  bar  is  to  be  fixed  from 
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lii(e  inside  of  the  breast  to  the  back,  at  a  sufficient  dis- 
tance from  the  jamb  on  each  side  the  mouth  or  throat  of 
the  chimney.  A  few  inches  above  the  chimney-bar,  or 
mantle,  over  which  the  chain,  wire,  or  rope,  or  pro- 
jecting wings  of  the  flues  will  not  escape  being  swept,  as 
well  in  the  channel  of  the  flues  as  the  mouth  or  throat  of 
the  same,  some  of  which  run  in  a  zigzag  or  crooked  di- 
rection, so  as  to  leave  the  points  of  the  gathering  wings 
widi  a  sharp  edge ;  and  therefore  to  prevent  the  brush  or 
brushes,  chain,  wire,  or  rope,  from  meeting  with  any 
e&ctive  impediment  in  its  passage  from  the  mouth  or 
throat  of  the  chimney  to  the  top  of  the  channel  of  the 
said  flues  ni  passing  up  or  down,  some  small  balls  of 
cork  will  be  hung  on  various  parts  of  the  said  chain^ 
wire,  or  rope,  to  become  moveable  whenever  it  meetai 
widi  the  smallest  interruption  in  its  passage,  as  before 
described.  And,  to  prevent  the  necessity  of  any  person 
or  persons  going  withinside  the  mouth  of  the  chimnfey, 
for  the  purpose  of  drawing  up  or  down  the  brush  or 
brushes  before  named,  as  well  as  to  keep  the  soot  within^ 
side  when  iuliing  by  being  so  disturbed,  I  have  formed  an 
apron  or  cloth  to  be  hung  against  the  opening  of  the 
chimney,  with  two  arm-holes  therein,  through  which  the 
hands  or  the  arms  of  the  person  so  employed  are  to  be 
placed ;  by  which  the  brush  and  chain,  wire,  or  ro()e,  can 
be  drawn  up  and  down  without  being  exposed  to  the  soot 
when  falling  or  receiving  it  into  the  room  or  works.  And 
after  the  business  is  so  performed,  either  the  same  chain^ 
wire,  or  cord,  may  be  left  in  the  chimney,  across  the 
bar,  or  some  other  hauled  by  the  end  into  its  place,  and 
the  ends  thereof  fiistcned  within  reach  of  the  hand.  And 
in  case  a  flue  or  chimney  should  be  on  fire,  wherein 
the  aforesaid  machine  or  apparatus  is  contained,  I  have 
formed  a  bag  or  parcel  of  wadding,  which  by  being 
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wetted  and  liung  on  the  chain  or  rope  in  lieu  of  the 
brush,  to  be  drawn  up  and  down  the  flue  or  channd  ia 
the  same  way  as  is  recommended  for  cleansing  the  same. 
The  brush  or  broom  above  alluded  to  may  be  made  in  a 
variety  of  forms,  suitable  to  the  size,  shape,  or  direction 
of  the  flues  intended  to  be  therewith  cleansed.    That  best 
calculated  for  general  use  is  made  of  balls  of  wood,  or 
other  materials,  closely  connected  to  each  other  by  links, 
yielding  to  every  direction,  and  adapted  to  receive,  and 
securely  hold,  sti£F  borse4iair,  bristles,  slender  twigs  of 
willow,  cane,  or  strips  of  whalebone;    which  brush  or 
broom  may  easily  be  drawn  over  the  aforesaid  roller,  and 
is  indispcnsibly  necessary  for  cleansing  the  tops  of  ho- 
velled and  hooded  chimneys^     In  other  cases,  where  it  is 
not  requisite  to  carry  it  over  such  roller,  another  kind  of 
brush  or  broom,  of  like  materials,  may  be  used,  ipade  of 
four  or  more  moveable  sides,  supported  by,  and  moving 
upon,  transverse  props  ;  which  sides  may  be  drawn  toge- 
ther at  either  end  by  means  of  lines  fixed  at  the  top  and 
bottom  of  each  moveable  side,  and  passing  through  a  ring 
at  each  end  of  the  bar,  whereon  the  props  are  fastened. 
The  sides  should  be  about  the  same  length  as  the  stem  or 
bar  to  which  the  drops  are  fixed  ;  and  the  props  may  be 
set  either  at  the  centre  of  the  stem,  or  nearer  to  one  end, 
according  to  the  expansion  required.     I  propose  also, 
that  the  pi  ops  themselves  be  made  to  slide  across  the  bar 
similar  to  the  slide  of  a  gauge,  and  to  be  fastened  in  any 
position  by  a  setting  screw  pressing  against  their  side  ; 
und  the  length  of  the  whole  is  to  be  governed  by  fhe  di« 
mensions  of  the  flue  or  chimney  intended  to  be  swept* 
Ju  Witness  whereof,  &c. 


Specification 


(  n  ) 

^Spu^catim  of  the  Patent  granted  to  Thomas  Kentish^ 
rf  Baker^treet  Norths  Porttnan-square^  tJi  the  County 
of  Middlesex i  Gentleman ;  for  an  impraoed  Deirkkyfor 
the  Purpose  of  more  expeditiotisli/f  with  less  Labour  and 
at  less  Expense  than  heretofore^  loading  and  unloading. 
Ships  and  Vessels,  and  re^naving  heavy  Bodies  in  my 
Direction ;  and  which  is  also  applicable  to  other  useful 
Purposes.    Dated  July  29,  1803. 

With  a  Plate. 

JL  O  all  to  whom  these  presents  shall  comey  &c. 
Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  Thomas  Kentish  do  hereby  describe  and  as- 
certain the  nature  of  my  said  invention ,  and  the  manner 
in  which  the  same  is  to  be  performed,  by  the  drawings 
in  the  margin  of  these  presents,  and  as  follows ;  that  is  to 
tay: 

In  Fig.  1,  (Plate  V.)  A  represents  the  derrick  ^ 
B,  the  purchase  wheel ;  C,  the  axletree  ;  D,  four  plates 
of  iron  to  support  the  wheel ;  £,  an  iron  cap  for  the 
two  plates  of  D,  to  fasten  with  an  iron  bolt ;  G,  a  roller 
to  take  the  rope  of  the  wheel  S  ;  H,  the  handles  ;  I,  four 
plates  of.  iron  to  support  the  roller  ;  K,  a  brcak-wbecl ; 
L,  a  lever  to  press  on  the  wheel  K,  to  lower  the  weight 
down.  M,  a  ratched-wheel  and  paul  to  stop  the  roller 
from  going  back  when  hoisting  up  the  weight ;  O,  a 
ship's  mast  or  a  post  in  tlie  ground  on  shore  ^  to  keep 
•the  derrick  with  a  guy  j  P,  the  guy;  R,  a  shieve  to 
keep  the  rope  extended  ;  S,  a  hook  to  draw  the  weight ; 
T,  the  step  for  the  derrick  ;  V,  two  thwart  guys ;  U,  a 
lever  to  direct  the  purchase  wheel  B  and  axletree  C  to 
keep  its  level. 

To 
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To  fix  the  derrick  for  use  on  board  ^  ship  or  other 
vcMely  the  step  sheoU  be  secured  so  near  the  gunwhale 
a»  to  allow  room  for  the  handles  to  work,  and  the  bead 
should  be  secured  to  the  main-yard  when  stopped  up  to 
plumb  the  step,  or  to  tlie  head  of  the  main-nMst,  as  oc- 
casion may  requiite.  To  fix  thedenritk  far  use  on  shore^ 
a  strong  oak  post  of  about  fifteen  inches  diameter,  more 
ot  Jess^  according  to  the  weight  to  be  raised,  should  be 
well  secured  about  six  feet  in  the  earth  with  spur-shoies. 
By  the  derrick  thus  constructed  and  fixed,  a  considera-/ 
ble  deal  of  labour  will  be  saved,  sind  the  removal  of  heavy 
bodies  in  any  direction  very  much  facilitated. 

Fig.  2,  the,  roller,  detached,  for  the  purpose  of  shew- 
ing its  form  and  construction,  it  being  difierent  from  the 
iroller  hitherto  used  for  that  purpose. 

In  witness  whereof,  &e. 


Observations  by  the  Patentee. 

The  derrick  described  above  has  been  tried  on  board  a 
West  India  ship,  and  approved,  I  have  now  one  nearly 
finished,  calculated  to  hoist  up  a  hogshead  of  sugar  from 
a  ship*s  hold,  twenty-three  feet  deep,  which  may  be  done 
by  three  men,  equal  to  eight  men,  now  required  at  th# 
capstan  on-board  ship,  to  deliver  a  cargo  of  sugar. 

During  forty- five  years  experience  in  the  sea-servioe, 
part  in  his  Majesty*s  navy,  and  part  iti  the  merchant^Mr- 
vice,  no  improvement  has  been  made  in  the  method  of 
loading  anxl  unloading  ships.  ■  I  have  by  study,  perse- 
verance, anil  expense,  improved  a  derrick,  which  I  hop# 
avill  benefit  the  public. 

By  the  cranes,  both  of  the  old  and  new  invention, 
there  is  no  difficulty  in  raising  a  weight  j  but  \  have  fre^ 

quently 


md  tmlo<idmgSljijfSiimdVe$selSi  Xc.  3S 

.^luently  seea  accidents  uijawering.  th&iever  (when  hit  $o 
-unskilfal  h^licU)  on  the  break- wheel :  the  weight  has  gained 
rM  great  a  velocity,  that  it  could  not  be  checked  in  time 
to  prevent  mischief.  The  common  method  of  delivering 
a  cargo  from  ships  is  by  a  large  luff  tapkle/  fixed  to  the 
bead  of  the'  derrick,  the  end  of  the  face  brought  to  the 
.capstan ,  by  which- four  men  can  with  difficulty  raise  a 
hogshead  of  ^ugar,,  but  it  requires  five  to  lower  it  down 
with  safety;  the  weight  frequently  overpowered  that 
Aun)ber,and  obliged  them  .to  drop  from  the  bars. 

To  prevent  such  accidents,  I  invented  the  roller 
with  two  inclined  planes  to  my  derrick  ;  three  tm*ns 
or  more  with  great  weight  of  rope,  from  the  pur- 
chase wheel  at  tlie  head,  are  to  turn  round  the  centre 
vf  the  roller,  which  is  taken  off  as  the  weight  as« 
cends,  by  a  small  roller,  with  two  inclined  planes, 
placed  a  little  above  che  large  rpller,  a  man  hold* 
^g  or  drawing  the  rppe  off  until  the  weight  is  as  high  as 
wanted,  then  the  lever  is  pressed  on  the  bre^k- wheel 
by  a  weight  at  the  end,  sufficient  to  check  the  roller, 
and  make  it  perfectly  easy  to  the  man  or  boy  to  ease  tlio 
rope  away  as  fast  or  as  slow  .  as  he  pleases.  The  weight ' 
.  being  checkiid  by  three  poweis,  the  boy  holding  on  the 
rope,  the  handle  to  the  roller,  and  the  lever  pressing  on 
•  the  brake-wheel. 

To  place  the  derrick  on  board  ship,  the  step  must  be 
placed  in  the  centre,  on  the  side  of  the  deck,  between  the 
centre  of  the  hatchway  and  the  centre  of  the  cr.aft  along- 
side, the  main-yard  toped  up  and  secured  by  about  two 
turns  of  the  topsail-sheet  round  the  main-mast  head  a^d 
main-yard,  so  that  the  guy-block  for  the  guy  to  lead  to, 
and  support  the  head  of  the  derrick,  may  exactly  plumb 
the  step  of  the  derrick  on  the  deck,  by  which  means  tiie 

weight 


^  PatmtfcT  an  imprffoed  Derrick^  Ke. 

weight  may  either  be  drawn  out  of  tlie  ship's  hold,  ot 
out  of  the  craft,  without  hoisting  or  lowering  the  head 
of  the  derrick,  as  th^  head  will  plumb  both  places  as 
required* 

The  derrick  may  be  applied  to  various  uses  on  shore^ 
on  board  his  Majesty's  ships  in  ordinary,  hospital  and 
-priadri  ships,  or  to  get  in  the  guns  and  stores  of  a  man  of 
-war,  by  a  few  hands,  before  the  proper  officers  and  ship's 
company  are  ordered  on  board.  The  wheel  and  roller 
to  hoist  up  water  from  a  deep  well,  and  bring  up  a  large 
quantity,  with  less  strength  and  labour  than  is  now  re- 
quired by  the  common  wheel  and  pinion,  hoisting  up 
boats  on  board  men  of  war  or  merchant  ships  to  the  stem 
and  quarters  with  more  ease  and  expedition  than  by  the 
common  tackle  now  used,  and  lowering  them  down  with 
safety,  as  she  must  go  down  horizontal  into  the  water, 
and  is  disengaged  in  a  moment,  which  prevents  accidents, 
particularly  when  the  ship  has  stern  way,  the  boat  is 
often  in  danger  under  the  counter^  before  the  tackle  can 
be  unhooked.  Four  men  will  be  sufficient  to  deliver  a 
sugar  ship,  it  now  requires  eight  with  the  capstaa.  The 
derrick  gains  time,  as  it  will  raise  a  ton  weight  twenty 
feet  in  two  minutes,  which  is  very  considerably  less  time 
than  now  taken  by  the  capstan.  There  is  likewise  a  sa- 
ving in  rope ;  the  whole  used  only  weighs  three  quarters 
of  a  hundred,  and  when  condemned  for  the  use  of  the 
derrick  it  will  make  better  lanyafds  for  the  top-mast 
J'5ggi"g  tf^2LB  new  rope.  The  maid^ine  with  care  will  last 
■  as  long  as  the  ship,  as  it  is.iiot']iid)1e  to  get  out  of  repair, 
•  8dd  should  any  accident  happen  to  it,  any  common  me- 
i^hanic  can  repair. 


Specifiiatiw. 
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Specification  of  the  Patent  granted  to  Robert  Raksoms^ 
.of  Ipswich^  in  the  County  of  S  tffolky  Iron -founder^ 
being  one  of  the  People  called  Quakers ;  for  a  Method  of 
making  and  tempering  Cast-Iron  Plough-Shat  es^  and 
other  Articles  of  Cast-Iron  for  Agricultural  Uses. 

Dated  September  24,  1803. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  Robert  Ransome  do  hereby  declare  that  my 
said  invention  of  a  method  of  making  and  tempering:  cast- 
iron  plough-shares,  and  other  articles  of  cast-iron  for 
agricultural  uses,  is  as  follows  : 

Fi2"st  for  the  shaics. — The  melted  pig-iron  is  j>oured 
into  a  mould,  prepared  for  the  purpose,  formed  with  one 
sijde  or  pai't  of  iron,  and  the  other  side  or  part  of  sand  or 
loam.  The  side  of  the  share  when  cast  that  lays  next 
the  iron-mould  will  be  hard,  and  of  proper  temper, 
while  the  other  side  that  is  formed  in  sand  or  loam  will 
be  soft ;  and  if  made  of  the  best  soft  pig-iron,  the  share 
irill  be  much  strengthened. 

fo  make  the  moulds  for  casting  the  said  plough-shares 
I  proceed  as  follows  :  First,  take  a  well-finished  pattern 
of  a  plough-share,  made  either  of  iron  or  other  mdtal ; 
then  lay  it  upon  sand  or  loam,  carefully  stopping  it  up 
until  an  accurate  parting  is  made  of  that  side  of  the 
share  which  is  designed  to  be  hardened ;  then  pour 
thereon  either  lead,  plaster  of  Paris,  or  other  proper 
inateridl4»  that  will 'take  an  exact  impression  there- 
from. With  this  cast  of  lead,  plaster,  or  otlier  material, 
I  proceed  to  take  a  cast  in  sand  or  loam  of  the  exact 
shape,  in  iron  or  other  metal,  which  is  the  part  used  to 
form  one  side  of  the  share,  and  that  gives  the  hardiness 
Vpi^  IV. — Secojp  Skrus.  O  and 
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and  temper  to  the  same.  The  other  side  of  the  abtre  ia 
feniied  in  a  flask  of  wood  or  metal,  with  sand  oi:  loam,  in 
the  common  Way  of  nlioulding  the  same  ardcle.  These 
two  parts  are  (aistened  togetlier  by  screws,  weights,  dr 
snch  other  means,  as  may  be  used  to  setre  the  purpose  of 
confining  the  moulds  together  while  the  metal  ii  pouring 
therein.  The  socket  (or  tray)  of  the  share  is  formed  by 
an  iron  or  motal  plug  the  shape  of  said  socket  or  tray 
being  inserted  into  the  mould,  by  which  means  the  socket 
is  certain  of  being  smooth,  and  exact  in  size  and  shape.    ' 

Secondly.  —  Scarifiers  and  hoes  may  be  cast  in  a  simi- 
lar manner  to  the  shares. 

'  N.  B.  Should  it  be  required  to  make  both  sides  of  th^ 
shares,  scarifiers,  or  hoes,  hard,  and  the  inner  part  soft, 
then  both  sides  of  the  mould  or  matrix  must  be  made  of 
iron  uv  other  metal. 

.Anv  other  articles  wherein  the  above  described  proper^ 
ties  £.re  desirable  may  be  made  in  the  same  manner. 

In  witness  whereof,  &c. 


Experiments  on  extreme  Branch^grafthfig  (fFinduTreef^ 
By  Willi  A  V  Fairman,  Esquire^  of  Milkfs  House^ 
near  Sittmgboum^  in  Kent. 

With  a  Plate. 

•From  the  Transactions  of  the  Societv  for  the  Encouk 
ragjinent  of  Arts,  Manufactures,  and  Commerce. 

The  Silver  Medal  was  presented  to  Mr.  FAiRMAN/^r  this 
Communication. 

X  ROM  muqh  conversation  with  Mr.  Burknail  on  tliie 
idea  of  improving  standard  firuit-trees,  we  could  not  but 
remark  thai  m  appk-orchardi^^  even  in  fuch  as  are  nx^ 

▼aluabie, 


Valuable,  tome  were  to  be  teen  that  were  stinted  and 
barren^  which  not  only  occasiened  a  loss  in  the  produc- 
tion, but  made  a  break  in  the  rows,  and  spoiled  the 
beauty  and  uniformity  of  the  plantation. 

To  bring  these  trees  into  an  equal  state  of  bearing, 
size,  and  appearance,  in  a  short  time,  is  an  object  of  the 
greatest  importance  in  the  system  of  orcharding,  and  also 
for  the  recovery  of  old  barren  trees,  which  are  fallen  into 
decay,  not  so  much  from  age  as  from  the  sorts  of  tlieir 
fruits  being  of  the  worn-out  and  deemed  nearly  lost 
varieties. 

Having  long  entertained  these  thoughts,  and  been  by 
no  means  inattentive  to  the  accomplishment  of  the  de- 
sign, I  attempted  to  change  their  fruits  by  a  new  mode 
of  engrafting,  and  am  bold  enough  to  assert,  that  1  have 
nqst  fortunately  succeeded  in  my  experiments ;  working, 
if  I  am  to  be  allowed  to  say  it,  from  the  errors  of  other 
practitioners,  as  also  from  those  of  my  own  habits. 

Having  many  trees  of  this  description,  I  made  an  ex- 
periment on  three  of  them  in  March,  1798,  each  being 
aearly  a  hundred  years  old.  They  were  not  decayed  in 
their  bodies,  and  but  little  in  their  branches.  Two  of 
.these  were  grplden-pippins*  and  the  other  was  a  golden- 
rennet.  Each  likewise  had  been  past  a  bearing  state  for 
several  years.  1  also  followed  up  die  practice  on  many 
more  the  succeeding  spring,  and  tliat  of  the  last  year, 
to  the  number  of  forty  at  least,  in  my  difiierent  plan- 
tations *. 

I  directed  the  process  to  be  conducted  as  follows :  cut 
out  all  the  spray  wood,  and  make  the  tree  a  perfect  skele- 
ton,  leaving    all    the    healthy  iimbs;    then  clean  the 
-branches,  and' cut  the  top  of  each  branch  off  where  it 

*  The  aven^  esptnit  I  oslcultfgd  at  Ss.  6d.  efu:h  troe.  .  . 

0  2  would 
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.would  measure  in  circumfercnee  fsom  tbesweof  asbi}- 
ling  to  about  that  of  a  crown*piece.  Some  of  the  bnmches 
must  of  course  be  taken  off  where  it  is  a  little  larger,  and 
some  smaller,  to  |)re8erve  the  canopy  or  bead  ^  the  trew ; 
and  it  will  be  necessary  to  take  out  the  branches  which 
cross  others,  and  observe  the  arms,  are  left  to  fork  ofF,  so 
that  no  considerable  opantt^  is  to  be  perceived  when  you 
stand  under  the  tree,  but  that  they  may  represent  an 
uniform  head.  I  must  here  remark  to  the  practitioner, 
when*  he  is  preparing  the  tree  as  I  directed,  that  he  should 
leave  the  branches  sufficiently  long  to  allow  %^  two  or 
three  inches  to  be  taken  off  by  the  saw,  that  all  the  splin- 

.  tered  parts  may  be  removed. 

The  tre<ts  being  thus  prepared,  put  in  one  or  twa 
grafts  at  tlie  extremity  of  each  brancji ;  and  from  this 

,  circumstance  I  wish  to  have  the  metliod  called  exti^eme 
branch-grafting.  *-■ 

A  cement,  hereafter  described,  must  be  used  instead 

.  of  ^lay,  and  the  grafts  tied  with  bass  or  soft  strings.    As 
there  was  a  considerable  quantity  of  moss- on  the  bodies^ 
and  l)ranclies  of  the  trees,  I  ordered  my  gardener  to 
scrape  it  off,  vvbich  is  effectually  done  when  tliey  are  in  a 

.  wet  slate  by  a  stubbed  birch  broom.  I  then  ordered  him 
to  brush  tiiem  over  witii  coarse  oil,*  which  invigorated  tlie 
growth  of  the  tree,  acted  as  a  manure  to  the  baric,  and 

.  made  it  expand  very  evidently  ;  the  old  cracks  were  soon, 

.by  this  operation,  rendered  invisible. 

All  wounds  should  be  perfectly  cleaned  out,   and  the 

^medication  applied  as  described  in  the  Orchardist,  p..  14. 

.  l)y  the  beginning  of  July  the  bandages  were  cut,  and 
tlie  shoots  from  the  grafts  shortened,  to  prevent  them 
from. blowing  out.  I  must  here  too  observe,  that  all  the 
shocis  or  snckers  from  the  tree  must  enjoy  the  full  liberty 
of  growtI>  tiU>  the  succeeding  spring,  when  the  greater 

part 
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part  must-  be  taken  out,  and  few  but  the  ^fts  suffered 
to  remain,  except  on  a  branch  where  the  grafts  have  not 
taken :  in  that  case,  leave  one  or  more  of  the  suckers^ 
whicJi  will  take  a  graft  the  second  year,  and  make  good 
the  defici«icy.     This  was  the  whole  of  the  process  «. 

By  observing  what  is  here  stated,  it  will  appear  that 
the  tree  remains  nearly  as  large  when  the  operation  is 
finidied,  as  it  was  before  the  business  was  undertaken ; 
and  this  is  a  most  essential  circumstance,  as  no  part  of 
the  former  vegetation  is  lost,  which  is  in  health  fit  to 
continue  for  forming  the  new  tree. 

It  is  worthy  of  notice,  that  when  the  vivifying  fajrs  of 
the  sun  have  caused  the  sap  to  flow,  these  grafts,  in* 
ducing  the  fluid  through  the  pores  to  every  part  of  the 
tree,  will  occasion  innumerable  suckers  or  scions  to  start 
through  the  bark^  which,  together  with  the  grafts,  give 
such  energy  to  vegetation,  that  in  the  course  of  the  slim- 
mer the  tree  will  be  actually  covered  over  by  a  thick  f3- 
liage,  which  enforces  and  quickens  the  due  circulation  of 
sap«  These,  when  combined,  fully  compel  the  roots  to 
work  fiwr  the  general  benefit  of  the  tree. 

Ib  these  experiments  I  judged  it  proper  to  make  choice 
of  g^fts  from  the  sorts  of  fruits  which  were  the  most  lux- 
uriant in  their  growth,  or  any  new  variety,  as  described 
ill  the  nth  and  IBth  volumes  of  the  Society's  Transtic- 
tions,  by  whlcli  means  a  greater  vigour  was  excited  ;  and 
if  this  observation  is  attended  to,  the  practitioner  wiH 
clearly  perceive,  from  the  fiist  year's  growth,  that  the 
grafts  would  soon  starve  the  suckers  which  shoot  forth  be- 

♦  Tlic  Vfsiem  succeeds  equally  well  on  pear,  m  also  on  cherry  irect, 
fTDvided  the  oiedicaiion  is  used   to  prevent  the  cherry  tree  from 

iow 


low  them,  if  they  were  soflfered  to  remaia  *•  With  • 
Tiew  to  aoeompliflh  this  grw4  obje^  of  improvement ,  | 
gave  much  attention  to  the  gcnen^l  piaetice  of  invigo* 
sating  old  trees ;  and  I  happily  diftpovered  the  error  of 
the  common  mode  of  engrafting  but  a  short,  distanoe  firom 
Ihe  trunk  or  body,  as  in  Fig.  1,  (Plate  YI.)  There 
the  circumference  of  the  wounds  is  as  large  as  to  requin 
several  grafts  which  cannot  ikrmly  unite  and  clasp  ovef 
the  stumps,  and  consequently  these  wounds  lay  a  founda-^ 
tion  for  after-decay.  If  that  were  not  the  case,  yet  it  sq 
reduces  the  size  of  the  tree^  that  it  could  not  reopver  it# 
former  state  in  many  years,  and  it  is  dubious  if  it  ever 
would  ;  whereas,  by  tlie  method  of  extreme  grafting,  as 
Fig.  3,  the  tree  will  be  larger  in  three  or  four  years  than 
before  the  operation  was  performed.  For  all  the  large 
branches  remaining,  the  tree  has  nothing  to  make  but 
fruit-bearing  wood  ;  and  from  the  beautiful  verdure  it 
soon  acquires,  and  the  symmetry  of  the  tree,  no  argjir 
ment  is  necessary  to  enforce  the  practice. 

Fig.  2,  was  my  first  experiment  about  eight  years  since. 
The  error  of  No.  I  was  there  a  little  amended,  and  gave 
me  the  idea  of  engrafting  at  the  extremity.  Permit  me 
to  remark,  that  those  done  in  my  orchards,  on  the  plan 
of  Fig.  2,  did  not,  neither  were  they  able  to  bear  so 
many  apples  last  season,  which  was  a  bearing  year,  as 
those  on  the  plan  of  Fig.  3,  which  produced  me  about 
two  bushels,  each  tree,  of  the  finest  fruit  I  bad  in  my  or- 
chards, from  the  third  summer's  wood  oqly.  Some  en- 
grafted with  Kibston  pippins  were  beautiful.   . 

Mr.  Bucknall  visited  nie  this  summer,  for  the  express 
purpose  of  seeing  my  trees;  and  he  says  the  manner  of 

*  This  thought  should  be  kept  in  8nsi)en8e,  as  ten  years  hence  it  may 
appear  otherwise.  However,  they  will  be  valuable  Uees,  and  highly 
lirofitable,  as  will  any  other  brought  under  the  ikme  ayatem. 

conducting 
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conducting  the  system  is  the  liappiest  that  ever  was  con- 
ceived.    For  ^heh  a  trte  has  done  its  best,  and  has  con- 
tinued to  extreme  old-age,  just  disposed  to  fall  into  dis- 
toiution,  as  abo  when  this  is  the  case  with  trees  in  a  stags^' 
nated  and  barren  state,   they  are  thus  renovated,  and 
may^  with  the  greatest  probabiHty,  continue  valuable  for- 
fifty  years  to  come.     I  need  not  say,  do  not  make  the  at- 
tempt when  the  energy  of  growth  is  over ;  that  will  easiljri 
be  seep  by  the  body  and  arms,  but  more  particularly, 
ifrom  the  size,  figure,  shape,  and  colour  of  the  leaves^ 
which  give  the  proper  indication  of  health  or  decay  in 
fegetatioiu 

Cement  for  Engrafting. 

One  pound  of  pitch  \rr.    i     i     i  j       ^      /i. 

*\-t-     j:«.4.       L-;-*  V-^  "^  boiled  up  together^ 

but  not  to  be  used  till 
you  can  bear  your  fin-, 
ger  in  it. 

References  to  Plate  VI. 

Fig.  1,  displays  tlie  old  practice,  commonly  called 
Cleft-grafting; 

Fif>.  2,  improved  experiment  on  Fig.  1,  by  engrafting 
higher  dp  the  tree. 

Fig.  3,  shews  the  method  of  extreme  branch*grafting, 
recommended,  from  experience,  by  Mr.  Fairman.  Two 
grafts  or  cyons  are  there  placed  at  tlie  extremity  of  each 
branch ;  besides  which,  additional  grafts  are  inserted  ia 
the  sides  of  the  branches,  as  at  A,  or  where  they  ait 
wanted  to  form  the  tree  into  a  handsome  shape. 

Fig.  4,  shews,  upon  a  larger  scale  than  tlie  former 
figures,  the  method  of  apph  iiig  the  grafts  at  the  ex- 
tremity of  tlic  branches,  and  relaiiiing  tliem  by  the  baas- 
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ditto 

resin 

Half 

ditto 

beeswax 

Qtr. 

ditto 

hogslard 

Qtr. 

ditto 

turpentine 

iaiat  bandaQ:e  and  cement. 
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for  use  must  swim  or  float  an  egg,  and  is  called  the  lej 
of  «ik  degrees  of  the  French  hydrometer,  or  perseliqueui\ 
The  weaker  are  ^  after  wards  brought  to  this  strength  by 
passing  them  through  fresh  barilla  ;  but  a  certain  quan« 
tlty  of  the  weak,  which  is  of  two  degrees  of  the  above  hy- 
drometer, is  reserved  for  dissolving  the  oil,  the  gum^ 
and  the  salt,  which  are  used  in  subsequent  parts  of  the 
process.  I'hi.s  ley  of  two  degrees  is  called  the  weak  ba- 
rilla liquor ;  the  other  is  called  the  strong. 

Dissolve  the  pearl-ashes  in  ten  pails  of  four  gallons 
each  of  soft  water,  and  the  lime  in  fourteen  pails. 

Let  all  the  liquors  stand  till  they  become  qqite  clear^ 
and  then  mix  ten  pails  of  each. 

Boil  the  cotton  in  the  mixture  five  hours,  then  wash  it 
in  running  water  and  dry  it. 

Step  IT. — BainbiCf  or  Grey  Steep. 

Take  a  sufficient  quantify  (ten  paiL)  of  th^  strong  ba- 
rilla water  in  a  tub,  and  dissolve  or  dilute  in  it  two  pails« 
full  of  sheeps  dung  ;  then  pour  into  it  two  quart  bottles 
of  oil  of  vitriol,  and  one  pound  of  gum-arabic,  and  one 
pound  of  sal-ammoniac,  both  previously  dissolved  in  a 
sufficient  quantity  of  weak  barilla  water;  and,  lastly, 
twenty-five  pounds  of  olive-oil,  which  has  been  previ- 
ously dissolved,  or  well  mixed  with  two  pails  of  the  u'eak 
barilla  water. 

The  materials  of  this  steep  being  well  mixed,  tramp  or 
tread  down  the  cotton  into,  it  until  it  is  well  soaked  :  let  it 
steep  twenty-four  hours,  then  ring  it  hard,  and  dry  it. 

Steep  it  again  twenty-four  hours,  and  again  wring  and 
dry  it. 

Steep  it  a  third  time  twenty-four  hours,  after  which 
wring  antJ  dry  it ;  and,  lastly,  wash  it  well  and  dry  it. 

Step 
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Step  III.  —  The  White  Ste^. 
This  part  of  the  process  is  precisely  the  same  with  the 
last  in  every  particular,  except  that  the  sheeps  dung  Li 

omitted  in  the  composition  of  the  steep. 

i 
Step  IV Gall  Steep. 

Boil  twenty-five  pounds  of  galls,  bruised  in  ten  pails  of 
river  water,  until  four  or  five  are  boiled  away ;  strain  the 
liquor  into  a  tub,  and  ])our  cold  water  on  the  galls  in  the 
striiiner,  to  wash  out  of  them  all  their  tincture. 

As  soon  as  the  liquor  is  become  niilk^warm,  dip  your 
cotton  hank  by  hank,  haiuHin*:^  it  carefully  all  the  time, 
and  let  it  steep  twenty-four  hours. 

Then  ring  it  carefully  and  equally,  and  dry  it  well 
without  wiisiiing. 

Step  V.  —  First  Ahim  Steep. 

Dissolve  twenty-five  pounds  of  liomiin  alum  in  fourteen 
pails  of  warm  water,  without  uKikiug  it  boil ;  skim  the  li- 
quor well,  and  add  two  pails  of  strong  barilla  water,  and 
then  let  it  cool  until  it  be  luke-warui. 

Dip  your  cotton,  and  handle  it  hank  by  hank,  and  let 
it  steep  twenty-four  hours,  wring  it  equally,  and  dry  it 
well  without  washing. 

Step  VI.  — •  Second  Jlum  Steep 

Is  performed  in  every  particular  like  the  last,  but  after 
the  cotton  is  dry  steep  it  six  hours  in  the  river,  and  then 
wash  and  dry  it. 

Step  \l[.  — Dying  Slap.  ' 

The  cotton  is  dyed  by  about  Un  pounds  at  once,  for 
which  take  about  two  n.ilions  and  a  li;;lf  of  ox  blood,  and 
mix  it  in  the  copper  with  twenty-eight  pails  of  milk-warm 
Water,  and  stir  it  well ;  then  add   twenty-ilve  pounds  of 

I*  'J  madder, 
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madder,  and  stir  all  well  together.  Theo  harinif  before 
hand  put  the  ten  pounds  of  cotton  on  sticks,  dip  it  into 
the  liquor,  and  move  and  turn  it  constantly  one  hour, 
during  which  gradually  increase  the  heat  until  the  li- 
quor begins  to  boil  at  the  end  of  the  hour.  Then  sink, 
the  cotton,  and  boil  it  gently  one  hour  longer,  and  lastly 
wash  it  and  dry  it. 

Take  out  so  much  of  the  boiling  liquor^  that  what  re^- 
mains  may  produce  a  milk-warm  heat,  with  the  fresh  wa- 
ter with  which  the  copper  is  again  filled  up,  and  tliea 
proceed  to  make  up  a  dying  liquor,  as  above.  Cor  the 
Qext  ten  pounds  of  cotton. 

Step  VIII.  —  The  Fixing  Steep. 
Mix  equal  parts  of  the  grey-steep  liquor  and  of  tlie. 
white-steep  liquor,  taking  five  or  six  pails  of  each. — 
Tread  down  the  cotton  into  this  mixture,  and  let  it  steep 
six  hours,  then  wring  it  moderately  and  equally,  and  dry 
it  without  wasliing. 

Step  IX.  —  Brighfm  Stetp. 

10  lb.  of  white  soap  must  be  dissolved  most  carefullv 
'  and  completely  in  sixteen  or  eighteen  pails  of  warm  wa- 
ter ;  if  any  little  bits  of  the  soap  remain  undissolved  thev 
will  make  spots  in  the  cotton.  Add  four  pails  of  strong 
barilla  water,  ami  stir  it  well.  Sink  the  cotton  in  this 
liquor,  keeping  it  down  with  cross  sticks,  and  cover  it 
up,  boil  it  gently  two  hours,  then  wash  it  and  dry  it,  anrl 
it  is  finished. 

Vessels, 

The  number  of  vessels  necessary  for  this  business  is 
greater  in  proportion  to  tlie  extent  of  the  manufactory  ; 
but  in  the  smallest  work  it  is  necessary  to  have  four  cop- 
pers, of  a  round  form, 

1st.  The 


Igt.  Tlie  largest,  for  boiling  and  jfbr  finishing,  is  twenty- 
•ight  inches  deep,  by  thirty-eight  or  thirty-nine  wide  ia 
the  mouth,  and  eighteen  inches  wider  in  the  widest  part. 

2d.  The  second  for  dying  is  twenty-eight  deep,  by 
thirty«two  or  thirty-four  in  the  mouth.  ^ 

3d.  The  third,  for  the  alum  steep,  is  like  the  second. 

4th.  The  fourth,  for  boiling  the  galls,  is  twenty  deep, 
by  twenty-eight  wide. 

A  number  of  tubs,  or  larger  wooden  vessels,  are  neces- 
sary, which  must  all  be  of  fir,  and  hooped  with  wood  or 
with  copper.  *  % 

Iron  must  not  be  employed  in  their  construction,  not 
even  a  nail  ;  but  where  nails  are  necessary,  they  must  be 
ef  copper.  ^ 

By  the  pail  is  always  understood  a  wooden  vessel, 
which  holds  four  English  gallons,  and  is  hooped  with 
copper. 

In  some  parts  of  the  above  process,  the  strength  of  the 
barilla  liquor  or  liquors  is  determined  by  tcHing  to  what 
degree  a,  perseliguair  or  hydrometer  sinks  in  them. 

The  pcrstliqueur  was  of  French  construction.  It  is  simi- 
lar to  the  glass  hydrometer  used  by  the  "spirit-dealers  in 
this  country  ;  and  any  artist  who  makes  these  instruments 
will  find  no  difficulty  in  constructing  one  with  a  scale 
similar  to  that  employed  by  M.  Papillon,  when  he  is  m- 
formed  of  the  following  circumstances : 

Ist.  The  instrument,  when  plunged  in  good  soft  water, 
such  as  Edinburgh  pipe  water,  at  temperature  GO  deg.- 
sinks  to  the  0,  or  beginning  of  the  scale,  which  stands 
•ear  the  top  of  the  stem.  • 

2d.  When  it  is  immersed  in  a  saturated  solution  of 
common  salt,  at  the  same  temperature  of  60  deg.  it  sinks 
to  the  26  degree  of  the  scale  only,  and  this  falls  at  some, 
distance  from  tlie  top  of  the  ball. 

Thi$ 
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Tbift  sarurated  solv?ioii  is  made  by  boiling,  in  pare  Wa« 
Usx^  refined  aea  or  cooudoq  &ait,  till  no  more  is  dissol ved^ 
and  by  filujing  tbe  liquor  wbeo  cold  ibrough  blotting 
paper. 

It  shopld  SkLkO  be  observed,  that  whenever  directions 
are  given  to  dry  yam,  to  prepare  it  for  a  succeeding  ope« 
ration,  that  tlm  drying  should  be  performed  with. parti- 
cular care,  ;ind  more  perfectly  than  our  driest  weather  is 
in  general  able  to  eHect.  It  is  done  tlierefore  in  a  room 
be^ited  by  a  stove  to  a  gre^t  degree. 


App:ndix  to  Sir  Jonx  Sinclair's  EsHiy  regarding  Cattle. 
(See  our  I;ist  Nnnibor,  Page  36.) 

On  the  difflrcri  Kinds  of  Cattle  Fanns. 

V-/ATTLE  farms  may  be  cLissed  under  the  following 
heads:  1.  Breeding  farms.  2.  Dairy  farms.  3.  Grazing 
farms.  4.  Suckling  farms.  And,  5,  farms  wliere  cattle 
are  worked.  A  few  cui-sory  observations  on  each,  is  atl 
that  the  limits  of  this  [^pcr  will  admit  of. 

I.  Breeding  Fanns,  —  In  breeding  cattle,  it  is  proper 
(if  the'size  of  the  farm  will  permit  the  rule  being  ob- 
served) to  separate  the  diircrcnt  ages,  and  to  graze  tlieni, 
as  n)iic!i  as  possible,  in  distinct  pastures;  us  the  older 
ones  have  a  jealousy  of  the  younger,  driving  them  from 
tlic  best  gratrs,  and  sometiuies  doing  them  a  material  in- 
jmy. 

liulls  will  in  general  retain  their  vigour  till  they  are 
twelve  or  fourteen  years  old,  and  there  are  instances  of 
their  being  kept  till  they  are  even  nineteen  yeara,  but 
tliey  are  certainly  in  their  prime  from  three  to  six.  They 

OUorlit 
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<>ught  to  be  kept  in  one  field,  'which  prevents  their  ram- 
bling ;  and  the  cows  should  be  brought  to  tlieni.  But  it 
is  stiJI  a  better  plan  to  work  the  bulls  with  the  oxen,  as 
the  owner  has  thereby  the  profit  of  their  labour,  and  all 
risk  of  their  doing  mischief  is  prevented. 

Mr.  Rakewell  U'^d  to  put  off  sending  his  heifers  to  the 
bull  till  tince  yeais  old,  but  his  cows  often  missed  calf, 
which  miglit  be  owing  to  that  circumstance.  It  is  better, 
therefore,  to  send  them  to  the  bull  at  two  years  old,  and 
some  recommend  strongly  even  an  earlier  period  *.  In 
the  northern  counties,  they  wish  their  cows  to  calve  when 
the  grass  is  abundant.  This,  it  is  supposed,  opens  their 
milk  vessels,  and  is  a  great  means  of  rendering  tliem  ever 
after  good  milcliers  ;  which  is  not  the  case,  unless  nature 
18  early  made  to  have  a  tendency  to  that  species  of  se- 
cretion. It  has  been  found  a*  good  plan  to  give  the 
whole  of  the  milk  a  young  cow  yields  to  the  c*tlf,  which 
$he  readily  does,  and  thus  gels  into  a  good  habit  of 
milking. 

Bull  calves  f  are  generally  nursed  by  the  mother,  but 
sometimes  b}  hand.  It  is  said  tliat  Mr.  Bakcwcll  had 
two  nurses  for  some  of  his  favourite  stock.  On  the  oiher 
hand,  in  the  nortli  of  England,  where  rearing  a  number 
of  cattle  is  the  object,  they  sometimes  jnit  two  calves  to 
one  cow.     Hay-tea  %  is  sometimes  given  them,  and  eggs 

in 

•  It  IS  said  that  young  cnws,  as  early  as  even  one  year  oUI,  uiiglu 
be  sent  to  the  Im!!.  If  this  would  not  stint  their  growth,  (which 
good  feeding  miiiht  obviate,)  it  might  he  adopted  in  particular  cases, 
where  the  d^nry  was  an  object,  but  certainly  ou^ht  nut  to  be  a  general 
praciicc.  ^ 

t  It  has  been  remari\cd,  that  if  a  cow  goes  beyond  l)er  lime,  she  ge- 
nerally  produces  a  male  talf. 

J  The  following  rcctipt  for  making  hay-tea  has  been  tried  with  sue* 
cess  in  the  north  of  EngLuid.    Take  a  large  handful,  or  about  1  lb.  of 

red- 
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in  spring,  when' they  are  cheap  ;  but  linseed  is  the  best 
substitute  for  milk.  The  calves  are  served  with  linseed 
twice  a  day,  at  the  rate  of  an  English  pint  of  linseed,  and 
twelve  quarts  of  milk,  for  twelve  calves,  which,  with 
thirty-six  quarts  of  water,  is  boiled  into  a  jelly ;  a  gallon 
of  this  sotip  is  given  to  each  calf  twice  a  day.  The  lin- 
seed should  be  crushed. 

IL  Dairy  Fai^is,  —  The  proper  management  of  the 
dairy  is  a  most  important  source  of  profit,  in  many  parts 
of  the  kingdoni,  and  perhaps  ought  to  be  extended  to 
many  districts  where  it  is  at  present  but  little  known  *• 
In  the  neighbourhood  of  a  town,  the  sale  of  the  milk  is, 
probably,  the  great  object  in  keeping  cows  ;  but  in  the 
more  remote  parts  of  the  country,  if  calves  are  not  fat- 
tened, cheese  and  butter  being  so  easily  preserved  and 

red-clover  hay^  well  got  in,  and  six  English  quarts  of  ckar  spring  wa- 
ter ;  boil  the  hay  amongst  the  water,  until  it  is  reduced  to  four  quarts ; 
then  take  out  the  hay,  and  mix  lib.  of  barley,  oat,  or  bean-mcal^ 
amongst  a  liule  water:  put  it  into  the  pot,  or  cauldron,  whilst  it' is 
boiling;  keep  the  whole  constantly  siirring,  until  it  is  boiled  and  thick- 
ened.  Let  it  cool,  to  be  luke-warra  \  then  give  it  to  the  calf,  adding 
as  much  whey  as  will  make  a  sufficient  meal.  This  is  a  cheap  mode 
of  rearing  calves,  and  may  answer  the  purpose  as  well  as  more  eoady 
ingredients.  In  this  way  the  valuable  article  of  milk  may  be  sared  (or 
other  purposes, 

*  I  regret  much  to  hear,  that  in  many  parts  of  En^cland  the  adran* 
tages  of  the  dairy  are  not  so  well  known  as  they  ought  to  be ;  and  that 
the  lower  orders  of  the  people  cannot  get  a  little  milk«  er  butter-milk* 
for  their  children.  I  wish  much  to  call  the  auention  of  the  liberal  and 
public- spirited  trountfy  gentlemen,  to  a  circumstance  so  important  to 
so  numerous  a  class  of  the  community.  The  best  remedies  are»  to  ba^-e 
small  dairy  farms  in  the  neighbourhood  of  all  villages,  hound  to  famish 
the  inhabitants  with  milk,  at  a  moderate  price;  and  if  the  Irish  mode 
i^-ere  adopted  by  the  Kngllsh  farmers,  of  churning  all  the  milk,  instead 
of  the  cream  alone,  such  a  supply  of  excellent  butter-milk  wookl  bo 
procured  as  would  be  of  iufinlte  service  to  their  neighbourhood. 

transported. 
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transported,  are  the  proper  articles  to  attend  to,  witli  the 
view  of  domestic  consumption,  or  of  foreign  export. 

The  points  to  be  principally  attended  to  by  any  person 
who  sets  up  a  dairy,  are,  1.  To  get  a  proper  breed  of 
milch  cows.  2.  To  procure  an  attentive  and  skilful  dairy- 
maid ;  as  the  whole  success  of  the  undertaking  must  de- 
pend on  lier  good  conduct  *.  And,  3.  To  ascertain  whe- 
ther the  milk  produced  by  the  pastures  in  his  possession, 
is  best  calculated  for  makiiig  butter  or  cheese. 

Tlie  proper  hours  of  milking,  and  how  often  per  day 
cows  ought  to  be  milked,  are  points  of  considerable  im- 
portance. It  is  certain  that  some  cows  require  being 
milked  thnce  a  day,  in  the  prime  of  the  season  ;  but,  as 
m  general  role,  it  seems  to  be  mast  adviseable  to  milk  but 
twice  a  day,  at  six  o'clock  in  the  morning  and  six  at 
night,  in  this  way  a  cow  has  twelve  hours  each  time  to 
graze,  or  feed,  and  to  prepare  the  milk  for  the  pail. 
When  they  are  milked  thrice  a  day,  it  occasions  much 
unaeceMary  trouble  to  the  dairy-maids,  not  only  in  going 
to  the  cows,  but  also  in  preparing  their  vessels  for  hold- 
ing the  mi!k,  unless  they  have  an  extraordinary  number 
of  them :  it  also  puts  the  cows  from  grazing,  and  dimi- 
nishes  their  time  for  rest  f.  The  dairy-maid  should  take 
special  care  to  treat  the  cows  with  as  much  gentleness 
sod  kindness  ms  |>d8sible,  to  prevent  their  taking  any  dis- 

*  Good  dairy-maklt  are  so  eidtremely  tcaroe  in  many  parts  of  the 
kin^doniy  that  it  would  be  proper  to  encourage  themy  by  premiuBis  si 
preseni  applied  for  purposes  much  leM  essentiaJ. 

t  Siooe  this  waa  written,  I  have  perused  Dr.  Anderson's  RecNS* 
tiensy  vol.  If  I.  p.  248,  ^49,  lee.  in  which  there  are  a  number  %{  vala- 
able  binis  on  the  sobjeet  of  the  dairy,  and  in  panieular  regarding  the 
amet  of  oritttiiig,  vespecimg  whk;h  there  seems  to  be  a  degree  of  doubt, 
which  siojtfag  hut  tarvfttl  and  jodiciout  ekperimtats  eso  ftoptrly  f^ 
move. 

Vol.  IV.*-^EcoND  Smibs,  Q  like 
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like  to  her,  which  would  hinder  their  milking  well ;  and 
should  milk  them  completely,  by  which  cows  are  pre- 
vented from  going  so  soon  dry,  as  otherwise  may  be  ap» 
prehcndcd. 

The  usual  process  of  making  butter  and  cheese,  and 
the  purposes  to  which  the  whey  may  be  applied,  are 
so  well  known,  tliat  it  is  unnecessary  here  to  describe 
them  *. 

Cows  are  not  at  tlieir  prime  state  for  milk  until  they 
are  six  or  seven  years  old,  and  they  will  remain  so  until 

*  The  following  particulars  may  be  worth  preserving  in  a  note. 
Though  fresh  butter  must  be  made  with  great  care«  yet  salt  butter  re* 
quirts,  if  possible,  still  greater  attention,  as  it  mutt  be  calculated  for 
presen-atioii ;  and  though  salt  is  icdispemable  for  thai .  parpoae*  yet  if 
ibc  butter  is  pro)>erly  preparedi  and  the  salt  properly  mixed,  ibe  quan- 
tity required  is  not  considerable.  It  is  said  that  the  batter  made  in  the 
months  of  May,  June,  July,  and  August,  is  the  fittest  for  salting ;  and 
that  butler  made  in  the  latter  part  of  the  season  will  bot  take  salt  so 
ifi^ll.  In  regard  to  cheese,  in  order  to  make  it  rich,  they  sometimes 
mix  fine  tallow  with  it,  and  someiimet  batter :  the  latter  mode  is  prac- 
tised in  tlie  northern  parts  of  Scotland.  Sometimes  alto,  fiirmers,  in 
the  northern  parts  of  England,  make  what  are  called  egg  cheeses,  which 
are  famous  for  toasting.  After  the  curd  is  thoroughly  prepared,  they 
make  this  cheese,  by  putting  five  yolks  of  eggs  to  every  pound  of  curd, 
mixing  the  whole  property,  and  putting  it  into  the  cheese-press  as  usual. 
As  to  whey,  it  is  sometimes  used  for  making  batter,  sometimet  for 
feeding  swine  or  calves,  and  sometimes  prepared  in  the  north  of  Eng- 
land in  the  following  manner.  The  whey  is  put  into  a  kettle  or  pot  on 
a  smartish  fire,  and  when  it  is  near  boiling  some  butter-milk  is  put  into 
it,  which  \\  skimmed  off  as  soon  as  any  curd  seems  to  be  formed  on  the 
t(»p  of  the  whey,  some  butter-milk  is  then  again  put  in,  and  so  on, 
from  time  to  time,  as  long  as  any  curds  will  arise.  This  substance  is 
called  whey-curds,  may  be  eat  with  cream  or  milk,  and  is  not  unpalat- 
able diet.  The  whey  that  remains  from  this  curd  is  commonly  called 
whig,  and,  when  ke)n  until  it  is  soar,  and  two  or  three  sprigs  of  mint 
put  into  it,  many  are  of  opinion  that  it  makes  a  pleasant  liquor*  parti* 
cularly  in  hot  weather. 

they 
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they  are  twelve ;  but  as  tlie  older  they  grow  the  worse 
they  will  fatten,  some  farmers  begin  to  feed  them,  when 
they  are  from  eight  to  ten,  even  though  they  are  good 
milchers.  The  propriety  of  this  system  may,  however, 
be  questioned.  Whilst  the  value  of  the  udder,  in  a  good 
dairy  cow,  exceeds  the  value  of  the  cow,  her  pasture, 
and  the  necessary  attendance,  she  may  be  kept  to  any 
age.  The  teeth,  not  the  stomach,  fail ;  and  therefore, 
as  long  as  a  cow  milks  well,  she  ought  to  be  kept,  as  she 
can  always  be  fattened  by  soft  meat. 

It  has  been  remarked,  that  some  cows  will  give  a  large 
quantity  of  milk,  yet  will  yield  little  or  no  butter ;  and 
that  a  mixture  of  it  will  even  prevent  the  cream  of  the 
other  cows  from  churning.  This  is  owing  either  to  the 
animal  being  in  an  unhealthy  state,  or  to  a  predilection 
for  particular  kinds  of  herbage,  not  favourable  to  the 
produetion  of  good  milk. 

III.  Gracing  Farms.  Some  intelligent  graziers  recom- 
mend the  following  mode  for  feeding  and  fattening  cattle. 
Suppose  there  are  four  inclosures,  of  from  six  to  ten  acres 
each,  one  of  them  should  be  kept  quite  free  from  stock 
till  the  grass  has  got  up  ;  and  then  the  prime  or  fattening 
cattle  should  be  put  into  it,  that  they  may  get  the  best  of 
the  food  ;  the  second  best  should  then  follow ;  and  the* 
young  store  after  all ;  making  the  whole  feed  over  the 
inclosures  in  succession,  as  follows : 

1.  Inclosure.     Free  from  stock,  till  ready  for  the  best 

cattle. 

2.  Ditto.  For  the  best  cattle,,  till  sent  to  No.  1. 

3.  Ditto.  For  the  second  best,  till  sent  to  No.  2. 

4.  Ditto.  For  the  young  cattle,  till  sent  to  No.  3. 

No.  4  is  tbon  kept  free  from  stock  till  the  grass  gets  up, 
ajid  it  is  ready  for  the  prime  cattle. 

Q2  .  Tht 


The  proper  size  of  ioclosures  has  never  yet  bcea  a^cer^ 
tained  by  experiment ;  probably  firom.  ten  to  tbiffty  acres 
the  best,  but  tbe  size  should  be  various,  as  small  ooes  are 
best  \t\  winter,  and  large  ones  in  suixuu«r,  aad  small  ones 
^e  best  calculated  for  grass,,  and  large  ones  for  cocnu  Mr. 
Bukcwcll  was  a  friend  to  small  inclosurea.  Probably  the 
best  plan  to  adopt  is,  to  feed  cattle  entirely  Id  the 
hou.se,  or  soiling  them,  as  it  is  technically  called.  In. 
that  case  small  inclosures  must  be  preferred^  as  the  sbeU 
ter  they  afford  is  extremely  favourable  to.  the  growth  o£ 
herbage. 

In  grazing  cattle  in  tke  fields,  two  practices  are  vecum^ 
ipeoded.  1.  Wheo  hay  is  given  them,  or  striiw,  instead: 
of  throwing  it  on  the  ground,  which,  tempts  the  stiooger 
to  drive  away,  and  even  to  gone  and  hurt  the  ireaker  ;  it 
is  belter  to  place  it  in  small  square  pailings,  according  to 
the  number  of  cattle  in  the  field,  so  that  eacU  may  have  ai 
distinct  side  to  go  to,  without  interfering  with  his  nqigh- 
hours.  2.  When  cattle  are  kept  out  during  winter^  it  is 
a  useful  practice  to  rub  some  tar  at  the  root  of  the  horn, 
which  hinders  any  wet  from  getting  between  thft  root  and 
the  skin,  and  it  is  said  contributes  to  preserve  the  health 
of  the  animal,  and  to  prevent  various  diseases  to  which  it 
may  otherwise  be  Uable. 

The  larger  a  bullock  is,  he  must  take  the  more  food  to- 
support  him.  It  is  desirable  to  change  his  food  often,  and 
to  give  him  frequently,  but  little  at  a  time,  which  makes 
him  more  eager  to  cat.  After  his  kidnies  are  covered 
with  fat  he  will  take  less  meat  every  week.  It  is  better 
therefore  to  ascertain  the  quantity  he  eats  by  the  week 
than  by  tlie  day. 

Fatting  cattle  to  be  sold  immediately  from  the  farmer's 
house,  and  not  sent  to  market,  should  be^kept  modie- 
rately  warm.    If  kept  too  hot,,  ifi  makes  thampoKspire, 

and 
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and  tbcir  skins  ta  ucfa :  this  vexes  them,  and  they  rub 
tfaemsd^ves  against  any  ^vall  or  }>ost  witbio  their  reach, 
wkich  is  much  against  quick  feeding.  Currying  and 
combii^  them  arc  useful  practices ;  aud  washing  tliefn, 
at  least  oace  a  week,  is  of  great  service.  Bleediag  is 
now  exploded,  as  an  old  and  unnecessary  practice. 

IV.  Suckling  Fuvms.  In  some  parts  of  tlie  kingdom^ 
the  whole  atteution  of  the  farmer  is  dedicated  Xm  suckling, 
or^  in  otber  words,  to  feeding  calves  for  supplying  the 
market  with  veal.  In  Essex  this  plan  i^  reckoned  more 
profitable, than  the  dairy,  and  next  to  grazing.  But  the  ' 
profit  there  must  depend  much  upon  tlie  immediate  neigb* 
bourbood  of  that  county  to  so  great  and  certain  a  laarket 
as  London, 

The  particulars  connected  with  this  braneh  of  rttral 
economy  will,  it  is  probable,  be  fully  detailed  in  the  Im- 
pioiEed  Agricultural  Survey  of  Essex,  in  so  lar  as  regards 
tbat  aed  the  neighbouring  districts.  But  as  the  mode  of 
suekting  adopted^  in  some  parts  of  Scotland  ia  extremelj 
difiecent,  it  may  not  be  improper  to  give  a  short  aceouni 
of  it  IB  this  place. 

Ai  soon  as  the  calf  is  dropped,,  it  is  put  into  a  bex 
made  of  coarse  boards,  four  imd  a  half  or  ^ve  feet  long, 
and  four,  or  four  and  a  qi»arter  feet  high,  and*  about  two 
feet  wide,  according  to  the  size  of  the  calf*  The  boards 
are  not  put  so  close  but  that  a  sufficient  quantity  of  air  ia 
admitted  ;  light  is,  however,  carefully  exqluded,  af>d 
the  box.  has.  a  cov.er  for  that  purpose  *.  The  box  stands 
on  four  &et,  which  at  one  end  are  four  inches  high,  but 
at  the  oldies  only  two  inches,  and,  as.  tbe^e  are  holes  at 

*  All  auimals.  wbcn  fdUening  ought  to  ht  excluded  from  light  as 
much  as  possible,  as  the  best  and  safest  mode  of  keeplpg  them  quiet;, 
and  infiniielf  preferable  to  80|>oriiic  drugs,  which  are  commonly  given 
Ibem.  Exclusiun  from  light  it  pracnsed  by  those  who  fiitten  poultry 
lot  thfi  London  market  with  much  tucoest. 

the 


lis  On  the  different  Kinds  of  Cattlt  Farms. 

tlie  bottom,  all  wetness  is  drained  off.  The  bottom  is 
also  covered  with  straw  or  hay,  which  is  changed  twice  a 
week.  For  seven  or  eight  days  milk  is  but  cautiously 
given,  for,  unless  a  calf  is  fed  moderately  -at  first,  it  is 
apt  to  take  a  loathing  to  its  food.  It  should  be  bled  in 
about  ten  days,  and  aftenvards  as  much  milk  given  it, 
fresh  from  the  cow,  either  twice  or  thrice  a  day,  as  it 
will  take.  The  bleeding  should  be  repeated  once  a 
week  ;  and  at  all  times  when  a  calf  loatfas  his  milk,  and 
does  not  feed  well,  bleeding  ought  to  be  repeated.  These 
frequent  bleedings  prevent  diseases  from  plethora,  to 
which  calves  are  subject,  even  when  not  fed  so  high,  and 
still  more  so  when  they  are.  A  large  piece  of  chalk 
should  be  hung  up  in  the  box,  which  the  calf  will  lick 
occasionally :  this  contributes  nothing  to  the  whiteness  of 
the  veal,  but  it  amuses  the  animal,  and  corrects  that 
acidity  in  the  stomach  which  might  otherwise  be  engen- 
dered, and  which  certainly  often  takes  place.  A  cow 
calf  is  reckoned  the  best  for  veal :  if  a  bull  calf  is  suckled, 
he  ought  to  be  cut  when  about  a  week  old,  otiierwise  the 
Teal  will  neitlier  be  so  good  nor  so  white.  By  this  mode 
of  treatment  calves  are  kept  clean,  quiet,  warm,  and  dry; 
the  veal  they  furnish  is  excellent,  and  they  are  soon  ready 
for  the  market  *  ;  and,  on  the  whole,  it  seems  to  be  pre- 
ferable to  the  practice  of  stupifying  them  with  spirits,  or 
irith  laudanum,  so  common  in  other  places,  where  a  dif- 
ferent system  is  pursued. 

V.  Farms  where  Cattle  are  worked.  The  supposed  ne- 
cessity of  beginning  to  feed  oxen  at  an  early  age,  is  a 
great  objection  to  their  being  generally  used,  as  they  are 

•  Statistical  Account  of  Scotland,  vol.  VIII.  p.  I99,  Vol.  IX.  p.  384, 
and,  in  particular,  vol.  XIX.  p.  4Q5,  where  an  account  of  this  mode 
is  given,  fay  a  respectable  country  gentleman,  Mr.  Paterson,  of  X^astlc* 
Huntly. 

hardly 
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hardly  trained  properly  to  work  before  it  is  thought  ne- 
cessary to  fatten  thenii  after  which  they  do  very  little 
work  :  but,  in  consequence  of  the  improved  mode  of  fat- 
tening by.oil-cakcy  &c.  there  is  no  dirticulty  to  fatten 
oxen,  even  at  twelve  years  of  age,  which  is  a  material 
circumstance  in  their  favour. 

It  is  thought  best  to  begin  to  break  in  oxen  at  three 
years  old,  and  to  give  them  full  work  at  f(i*ir.  In  the 
northern  counties  of  England,  four  oxen  are  commonly 
used,  the  two  foremost  im  harness,  the  other  two  in 
yokes.  In  Scotland  it  is  not  uncommon  to  work  two 
oxen  in  harness,  and  without  a  driver.  They  are  some- 
times  worked  till  they  are  from  eight  to  ten,  and  even 
twelve  years  of  age  :  but  it  is  generally  considered  to  be 
more  profitable  to  begin  to  feed  them  earlier. 

Some  people  prefer  free  martins  *  a^d  spayed  heifers 
for  working  to  oxen.  They  are  found  very  strong  and 
active,  and  it  is  said  they  will,  with  equal  feeding,  work 
nearly  as  well  as  a  horse. 

It  is  a  remark  of  the  late  Sir  Charles  Turner,  that  the 
advantage  of  working  oxen  depended  uiuch  upon  the 
breed  ;  and  he  preferred  much  the  Lancashire  sort,  as 
they  were  not  only  active  and  hardy,  but  lengthy  in  the 
carcase,  which  enable  them  to  go  four  inches  farther 
each  step  tlian  almost  any  other  kind. 

They  have  much  experience  in  working  oxen  in  tlie 
Fast  Indies ;  for,  besides  what  are  used  in  husbandry, 
great  numbers  attend  the  armies  on  all  exjieditions,  for 
the  purpose  of  dragging  the  artillery,  and  conveying 
ammunition,  baggage,  and  provisions.  It  is  observed  ia 
the  East,  that  small  oxen  will  travel  much  faster  than 

*  Free  martins  are  cow  calvci  cast  at  the  same  time  with  bull  calves^ 
which  are  never  knowo  to  breed. 

large 
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large  ^Mks,  and  will  bear  more  iktigur.  Light  tyxen,  with 
little  fjod 9  will  continue  to  woric  until  Aey  fell  dowii,  but 
the  heavy  ones  will  do  nothing  unless  they  are  well  fed. 
TTie  heary  ones  are  stronger,  trtit  they  are  generally  slow 
aJid  snrly,  and  can  hardly  be  made  to  exert  tbemselTes^ 
on  anv  occasion.  It  is  also  remarked  in  the  Eaist,  that 
dxen  OQght  never  to  be  worked  when  th^  bellies  are 
full,  nor  shdlild  water  be  given  them,  either  on  a  march 
or  when  they  are  at  work,  if  the  weadier  is  hot. 

I  cannot  conclude  these  cursory  hints,  without  advert^ 
ing  to  a  most  interesting  subject,  namely,  the  diseases  of 
cattle,  and  the  means  of  their  prevention  or  cure,  in- 
quiries regarding  which  are  so  well  entitled  to  public  at- 
tention and  encouragement,  instead  of  being  left,  as  hi- 
therto has  been  the  case,  to  the  desultory  exertions  of  pri- 
vate individuals.  The  stock  of  domestic  animals  in  a 
country,  is  one  of  the  principal  sources  of  its  wealth  ;  and 
every  circumstance  that  materially  tends  to  diminish  their 
number,  or  to  decrease  their  value,  must  be  attended 
with  much  public  loss.  Animals  are  in  general  subjected 
to  much  fewer  disorders  than  men  ;  and  as  their  diseases 
are  of  a  much  Ie«s  complicated  nature,  they  are  conse- 
quently much  easier  relieved.  There  can  be  little  doubt, 
therefore,  that  very  moderate  public  encouragement 
would  be  the  means  of  discovering  those  remedies  that 
would  be  found  the  most  effectual  for  their  removal.  Is 
it  possible  for  the  public  money  to  be  better  bestowed  ? 
It  is  said  tliat  a  very  effectual  remedy  for  the  rot  in  sheep  * 

^  An  intelKgtaAt  correspondent  informw  me,  that  it  it  a  cuttom  with 
some  farmers  to  pasture  their  sheep  oii  ground  abounding  with  brooin» 
for  several  days,  when  the  broom  it  in  blotsonir  which  they  find  from 
experience  prevenu  the  theep  so  pasture  ftona  being  infectul  with  the 
rot  for  that  season. 

has 
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has  been  discovtred  in  Holland,  yet  no  pains  are  taken 
to  procure  a  knowledge  of  it  in  this  countfy,  though  that 
disease  has  occasioned  the  loss  of  many  millions  of  pro- 
perty to  the  subjects  of  Great  Britain  within  tbes6  fifty 
yea^  pest.  If  that  loss  had  not  been  sustained,  would 
not  die  wealth  of  the  country  have  been  considerably 
augmented,  its  public  revenue  consequently  increased, 
and  of  course  great  quantities  of  human  food  have  been 
preserved  from  destruction,  which  have  perished,  to  the 
manifest  injury  of  the  nation  ! 


Remarks  on  the  Resistance  of  Fluids.    Ry  Dr.  Young. 

From  the  Journals  of  the  RoVal  Institutiok  of 
Great  Britain. 

IVlR.  Lacroix  has  inserted  in  the  Bulletin  de  la  Society 
Philomathique,  a  comparative  view  of  the  experiments  of 
IVIr.  Bossut  and  of  Mr.  Vince,  on  the  resistance  of  fluids 
striking  on  oblique  surfaces.  He  does  not  appear  to  have 
assigned  a  sufficient  reason  for  the  difference  of  the  results 
of  those  experiments  ;  but  the  subject  is  of  so  much  im« 
portance,  as  to  descf  ve  such  an  examination  in  its  present 
state  as  may  serve  to  assist  in  the  prosecution  of  farther 
experiments. 

The  first  approximation  to  a  determination  of  the  efTect 
of  the  resistance  to  a  body  of  a  given  section,  terminated 
by  oblique  planes,  is  to  suppose  each  particle  of  the  fluid 
to  impinge  once  on  the  surface,  and  then  to  retire  for 
ever :  on  this  supposition,  the  resistance  ought  to  vary 
as  the  square  of  the  cosine  of  tlie  angle  of  incidence. 

Another  part  of  the  resistance  is  occasioned  by  the  ad- 
hesion of  the  particles  of  the  fluid  ;  this  may  be  supposed 
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to  vary,  as  the  product  of  the  secant  and  the  sine  of  tbo 
angle  of  incidence  ;  that  is,  as  its  tangent. 

A  third  part  depends  on  the  form  of  the  posterior  sur- 
face of  the  body,  and  upon  the  unknown  irregularities 
produced  in  the  motions  of  the  particles  of  the  fluid,  by 
the  difference  of  tlie  forms  of  its  anterior  part.  It  may 
be  expected,  that  this  negatives  pressure  will  be  nearly 
uniform,  when  the  shape  of  the  posterior  paft  of  the  b9dy 
remains  unaltered,  as  in  Bossut^s  experiments  ;  .but  that, 
Arhen  a  thin  surface  is  employed,  as  in  Mr.  Vince's  ap- 
paratus, it  will  be  somewhat  diminiscd  by  the  obliquity 
of  that  surface,  eren  supposing  the  transverse  projection 
of  the  surface  to  remain  unahered.  This  portion,  how- 
ever, may  naturally  be  expected  to  be  liable  to  great  ir- 
regularities ;  and  it  appears  to  be  somewhat  increased 
^vhcn  the  thin  surface  is  inclined  in  a  small  angle  only. 

In  order  to  inquire  how  far  these  suppositions  agree 
with  the  experiments,  we  may  examine  the  curves  of 
Avliich  the  ordi nates  express  tlie  resistances.  And  if  we 
make  the  abscisses  equal  to  the  squares  of  the  cosines,  the 
iigiirc  corresponding  to  the  first  part  of  the  resistance  will 
bo  a  triangle.  To  this  we  may  add  a  figure,  of  whicli 
thr  i;rdinates  are  in  proportion  to  the  tangents,  and  by 
ccMnparint»  tlie  results  with  the  curves  deduced  from  ex- 
pciimciit,  >\i»  may  find  what  remains  to  be  explained  by 
tJH'.  tliird  s(ip;)osition  of  a  negative  pressure,  and.  other 
accidental  irregularities. 

Thus  the  ordiiiatos  of  the  curves  R,  B,  and  R,  V,  (see 
Jig.  5,  Pla*:e  VI.)  niaj'  represent  the  resistances  detcr- 
niiiied  by  Bossut  and  Vince  respectively :  those  of  tl)e 
JliuiTjS,  the  first  portion,  proportionate  to  the  square 
of  tlie  cosine;  thj  distance  between  this  line  and  T  E, 
the  sec  )nd  portion,  proportionate  to  the  tangent ;  and 
flic  dibtance  between  T  V,  and  the  former  curves,  the 

third 
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third  portion,  which,  iii  Bossnt's  experiments,  appears 
to  decrease  slowijv  ^"cl  uimost  regularly,  wliile  die  ob-« 
liqaity  inCrea^s,  as  might  be  expt^cted  from  the  analogy 
of  other  experiments.  In  tliose  of  MrXVincc,  on  the 
contrary,  this  regularity  is  lost. 

We  may  obtain  a  simple  approximation  to  the  results 
of  BoKut,  by  neglecting  the  third  portion,  and  adding 
to  the  square  of  the  cosine  onc-tcnth  of  the  tangent :  this 
approximation  is  represented  by  the  curve  R  Y,  which  is 
tolerably  accurate,  as  far  as  70°  of  inclination.  Mr.  Ey*- 
tdirein^s  formula  (Journals,  vol.  I.  p.  149,)  gives  the 
curve  K  E.  The  simple  ratio  of  the  cosines,  rq^resented 
by  the  curve  RS,  approaches  nearer  to  the  results  of 
Mr.  Vince's  experiments  tlian  any  of  the  other  determiT* 
nations. 

I  have  before  observed,  that  the  resistance  opposed  by 
a  fluid,  to  the  motion  of  a  surface  moving  obli(]ucly 
through  it,  might  be  divided  into  thi'ee  portions ;  arising 
respectively  from  impulse,  from  tenacit)^,  and  from  no-^ 
gative  pressure  ;  and  that  in  such  cx{)criments  as  those  of 
Bossut,  where  the  posterior  part  of  the  substance  remains 
unaltered,  the  negative  pressure  might  be  supposed  to  be 
nearly  constant,  tlie  resistance  from  tenacity  to  vary  as  the 
tangent  of  the  angle  of  incidence,  and  the  elfect  of  im- 
pulse m&arly  as  the  square  of  its  cosipe. 

Mr*  Romme  h^  remarked,  that  the  faciUty  with  Avhich 
the  particles  of  the  fluid  can  escape  before  tije  moving 
body,  is  propoitional  to  the  angular  space  of  the  fluid 
which  remains  open  to  adipit  them,  and  that .  therefore 
the  resistance  must  vur}'  iii  proportion  to  this  angle. 
Without  allowing  the  truth  of  the  observation  in  its  whole 
extent,  we  may  with  propriety  inquire,  whether  or  no 
the  portion  of  the  pressure  derived  from  impulse  may  not 
in  p^t  depend  on  some  simple  function  of  the  angle  of 
i  R  2  incidence ; 
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Ifethod  of  obtaining  pcrfecllif  pure  Metallic  Cobalt. 

\ 
i?y  M,  Trommsdorff.  . 

From  the  Journal  de  Chimie« 

iVxiX  one  pound  of  the  best  safflower  with  four  cmnccs 
of  nitrate  of  potash  atid  two  ounces  of  pulvt^rized  char- 
coal, and  throw  this  mixture,  in  small  portions,  into  a 
red-hot  crucible.  Repeat  the  operation  three  times*; 
after  the  third  time  leave  the  matter  exposed   for  an 

•  hour  to  a  while  heat ;  agitate  it  quickly,  and  add  four 
ounces  of  black  flux  ;  then  remove  tiie  crucible  into  the 
furnace,  and  keep  it  red-hot  for  an  hour.  When  cold, 
separate  the  reduced  part  of  the  cobalt,  which,  by  the 
treatment  it  has  undergone,  has  by  this  time  lost  a  {^reat 

•portion  of  its'ai*icnie  and  iron,  but  is  not  yet  quite  pure, 
since  it  may  still  be  easil}'  pulverized  notwithstanding  its 
natural  density  is  considerable.  It  is  then  mixed  afresh 
with  three  times  its  weight  of  nitrate  of  potash  ;  the  mix- 
ture is  thrown,  in  small  portions,  into  an  ignited  crucible^ 
which  is  kept  red-hot  for  a  certain  time.  By  tliis  last 
operation  tlie  iron  is  completely  oxydated,  the  arsenic  is 
converted  into  acid,  and  combined  with  the  potash.  By 
levigatioii  with  warm  water  it  is  cleared  from  all  saline 
particles,  and  the  ox)'d  of  cobalt  is  se|>arated  by  the 
iiltre.  .  The  oxyd  is  dissolved  in  a  proper  quantity  of  ni- 
tric acid  ;  the  solution  is  filtered,  and  evaporated  to  dry- 
ness. ''Jlien  add  fresh  acid,  expose  it  to  a  moderate 
heat,  dilute  with  a  suilicient  quantity  of  water,  filtrc,  iu 
order  to  Separate  the  last  portions  of  iron,  precipitate 
with  pure  porash,  and  reduce  it. 


Exfyact 


(     121     ) 

Extract fivm  a  Memoir  on  thefebrifuse  Principle  of 
Quinquina.     By  iL  Seguin. 

From  the  Bulletin  des  SciencJes, 

A  ilE  aim  of  the  author  in  thiji  paper  was  to  incUcate 
the  tneans  of  discovering,  with  certainty,  the  real  febri- 
fuge principle  of  quinquina,  of  distinguisliing  those  spe- 
cies which  contain  it  from  those  which  do  not,  and  to  as- 
certain the  quantity  and  quality. 

Hitherto  a  judgment  has  been  formed  of  the  quality 
of  quinquina,  only  by  the  taste  and  by  in^^;cction ;  but 
as  those  methods  established  no  fixed  data,  and  could  not 
be  employed  with  quinquina  in  powder,  the  presence  of 
tlie  febrifuge  principle  was  very  imperfectly  ascertained 
by  them.  It  was  therefore  an  object  of  considerable  im- 
portance to  substitute  for  those  almost  illusory  methods, 
others  not  only  reducible  to«calculation,  but  likewise  in- 
variable. Chemical  re-agents  alone  were  capable  of  ef- 
fecting this  purpose. 

M.  Seguin,  in  consequence,  began  with  separating  the 
rcspe<:tive  properties  of  all  medicinal  substances,  and 
examined  their  action  upon  all  other  chemical  sub- 
stances. These  rescarclies  letl  him  to  the  discovery,  that 
the  febrifuge  principle  of  quinquina  possesses  very 
striking  characters,  which  place  it  in  a  class  distinct 
by  itself. 

These  characters  arc ;  it  precipitates  the  solution  of 
tan,  but  does  not  precipitate  solutions  of  gelatine  and  sul- 
phate of  iron.  When  quinquina  does  not  possess  all 
these  characters,  it  is  a  proof  that  it  has  been  adulterattd, 
i>r  that  it  does  not  contain  the  febrifuge  principle 
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To  this  test  the  author  has  submitted  all  the  kinds  of 
quinquina  that  he  could  procure  of  the  apothecaries  and 
druggists  of  Paris  and  Versailles,  and  inyariably  obtained 
the  same  results.  His  researches  have  proved,  that  a 
very  small  quantity  of  genuine  unadulterated  quinquina 
is  to  be  met  with  in  the  shops,  the  greater  part  being* 
either  destitute  of  the  febrifuge  principle  or  adulterated^ 
or  else  of  inferiot  quality,  though  not  mixed  with  any 
other  substance. 

These  results  are  the  more  important  as  the  effect  of 
quinquina  in  fevers  can  depend  only  on  the  greater  of 
less  quantity  of  the  febrifuge  principle  it  contains,  and 
as  all  those  kinds  of  quinquina  which  are  destitute  of 
that  principle,  as  well  as  the  substances  that  may  be 
mixed  with  them,  are  more  or  less  pernicious  ta  the 
system. 

The  researches  of  M.  Seguin,  on  the  febrifuge  prin- 
ciple of  quinquina,  having  proved  that  most  kinds  of 
quinquina  sold  in  the  shops  are  either  detrimental  or  un-* 
serviceable,  being  either  adulterated,  mixed,  or  desti- 
tute of  the  febrifuge  principle,  he  endeavoured  to  obtain 
a  febrifuge  principle  invariable  in  point  of  quality,  more 
efHcacious,  more  certain  in  its  effects,  more  easily  assi- 
milated with  the  human  system,  and  so  cheap  that  the 
vender  can  have  no  interest  in  adulterating  it. 

For  this  purpose  the  author  endeavoured  to  discover 
the  real  cause  of  fevers,  and  their  eflfects ;  the  nature  of 
t!ie  febrifuge  principle  of  quinquina,  and  its  effects  on 
the  system.  He  subti^itted  evrfy  chemical  and  medi- 
cinal substance  to  the  action  of  the  re-agents  above  roen<« 
tloned  for  the  febrifuge  principle  of  quinquina,  and  ex- 
amined whether  those  substances  which  contained  the 
febrifuge    principle   might    not    likewise  contain  other 

substances 
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jiibstaoces  pernicious  to  th^r  apimal  economy  \  ^nd,  by 
curing,  fevers  with  these  remedies  he  convinced  hima^ 
of  tbeir  efficacy,  confirming  lib  theory  by  very  numerous 
experiments.  .    # 

The  new  febrifuge  principle  V'liich  he  proposes  to 
.substitute  for  quinquina,  as  combining  all  the  advao- 
tages  of  that  substance  without  any  of  its  inconvenience^, 
is  gelatine  in  a  state  of  the  highest  purity. 

Considered  in  -a  medical,  economical,  and  pnHtical 
view,  gelatine,  in  its  p.pplication  to  the  cure*  of  fevers, 
b  much  more  advantageous  than  quinquina.  It  causes 
no  irritation,  procures  peaceful  slumbers,  and  a  gen- 
tle perspiration,  keeps  the  body  open  without  clidlic 
or  heart-burn  ;  has  no  disagreeable  taste,  restores  t!he 
strength,  and  agrees  with  the  weakest  stomach,  by 
which  quinquina  would  be  cast  up  again  as  soon  to 
taken. 

Quinquina,  on  the  contrary,  irritates  the  system,  pre- 
rents  sleep,  has  a  disagreeable  taste,  frequently  causes 
obstructions,  and  is  very  difficult  of  digestion.  With 
regard  to  economy,  tlie  difference  between  the  two  sub- 
stances is  very  material ;  the  price  of  gelatine,  com- 
pared to  quinquina,  being  as  one  to  thirty-two.  Gela- 
tine, besides,  is  indigenous,  which  quinquina  is  not ; 
the  commerce  in  tlie  latter  obliging  the  European  na- 
tions to  export  a  considerable  amount  in  cash,  which 
might  be  kept  at  home  by  adopting  the  use  of  ge- 
latine. 

To  this  memoir  the  author  has  subjoined  an  account 
of  thirty-seven  cures,  performed  with  gelatine  in  the 
presence  of  respectable  pliysicians,  and  requests  that 
commissioners  may  be  appointed  to  repeat  the  experi- 
ments, and  to  draw  up  a  report  on  the  subject. 

Vol.  IV.— Second  Seaibs.  S  The 
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Tbe  persons  charged  with  this  oommission  are,  Meiirs. 
Portal,  Dessasarts,  HalK,  Foiircroy,  BerthoIIet,  and 
*  Deyeux.  Their  experiments  are  made  at  the  School  of 
Medicine,  in  an  apartment  exclusively  deroted  to  these 
researches:  A  considerable  number  of  patients  have  al- 
ready been  cured ;  and  those^geutleroen  will  very  shortly 
present  to  the  Institute  their  first  report  on  those  cures. 


Mctnoir  on  Vinous  Fermentation. 
(Concluded  from  Page  75») 

X  THEN  soughti  with  the  utmost  attention,  in  the  juice^ 
gooseberries,  that  animal  matter  which  I  considered  as 
the  real  ferment :  since  it  was  insoluble  by  itself,  it  must 
exist  in  combination  with  a  body  which  held  it  in  solu- 
tion. All  the  reagents  which  I  employed  to  precipitate 
it  were  ineffectual ;  I  had  recourse  to  fermentation  it* 
self,  and  observed,  under  every*  circumstance,  the  phe- 
nomena which  it  produces.  My  experiments  were  made 
upon  nearly  one  litre  of  juice,  filtered,  and  perfectly 
clear ;  the  apparatus  was  placed  in  a  stove,  where  the 
thermometer  stood,  at  20  degrees ;  fermentation  in* 
stantly  ensued ;  a  great  quantity  of  carbonic  acid  was 
disengaged  ;  much  froth  was  formed ;  the  liquor  lost  its 
transparency,  and  even  became  so  turbid  as  to  precipi- 
tate a  deposit,  which  increased  in  quantity  tbe  nearer  the 
fermentation  approached  to  an  end.  This  deposit,  of  a 
yellowish-white  colour,  was  of  a  glutinous  nature,  and 
insipid  ;  it  became  brown  in  the  air  as  it  dried,  and  ac- 
quired a  slightly  acid  taste.  When  thrown  upon  ignited 
charcoal  y  it  burned  like  animal  matters  ;  and,  by  distil- 
lation in  a  small  retort,  it  yielded  a  great  quantity  of  car- 
bonate 
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bcmate  of  ammoniac,  ready  crystallized.  It  produced 
fermentation  in  sugar  in  a  very  short  time.  In  a  word^ 
it  was  a  matter  of  the  same  nature  as  yeast.  I  was  anx- 
ious to  see  whether  this  plienomcnon  is  general ;  accord* 
ing  to  my  manner  of  reasoning,  I  concluded  that  it  must 
be.  Experience  soon  convinced  me,  that  it  is  common 
to  all  juic<^  in  fermentation  ;  the  juice  of  the  grape,  the 
cherry,  the  pear,  the  peach,  the  apple,  decoctions  of 
barley  and  wheat,  afford  yeast  by  fermentatioi).  The 
juice  of  the  grape  yields  a  greater  quantity  tS'an  anv  of 
the  others,  but  less  than  that  of  goosebrrries  ;  it  is  liker 
wise  slower  in  fermenting  ;  the  cherry  and  the  peach  fur- 
nish Qiearly  an  etjuul  quantity.  The  pear  and  the  apple 
yield  very  little,  and  this  accounts  for  tlie  slowness  of 
their  fermentation.  I  wish  1  had  been  ubU;  to  i>rociiro 
a  greater  number  of  fruits,  that  1  ni:o!>t  i.ivo  uia  Ic  x 
greater  number  of  experiments ;  but  tiie^c  ^ac  ^uUlciuut 
^  prove,  tliat  wherever  alkobol  is  formed  a  deposit  of 
yeast  is  generally  found.     If  those  w!to  still  entertain  / 

doubts  on  the  subject  will  take  the  troubi.-  lo  consider  the 
two  following  experiments,  1  think  they  will  he  ccn« 
vioced.  I  confess  they  have  contributed  in  no  small  de« 
gree  to  remove  the  objections  that  I  myself  was  conti- 
nually making.  I  knew  that  honey  diluted  with  water  is 
gradually,  con  verted  into  a  spirituous  liquor.  Cullen  io« 
forms  us,  that  the  urine  of  the  diabetes  mt^Uitus  in  tim* 
becomes  alkobolic.  I  fermented  both  of  these,  and  m 
4eppsit  of  yeast  was  the  consequence. 
.  I  therefore  repeat,  that  it  may  be  considered  as  a  demoQ'* 
strated  proposition ,  that  iu  all  kinds  of  spirituous  fermenta- 
tion a  deposit  is  formed  of  animal  matter,  similar  in  every 
rei|>ect  to  yeast,  possessing  exactly  the  same  propeities, 
and  particularly  that  of  decomposing  ?sngar,  and  cod^ 
verting  it  into  carbonic  a«id  and  spiriiyf  wine.    Tius 

U  fi  proposition 
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proposition  gives  rise  to  k  new  question,  which  naturaOy 
presents  itself,  and  to  which  we  must  now  direct  our 
attention.  Is  yeast  formed  in  the  act  of  fermentatioay  or 
is  it  ready  formed,  and  does  it  produce  fermentation  ? 

I  must  confess,  that  no  experiments,  hitherto  made, 
positively  prove  that  this  matter  alone  is  employed  by  na- 
..  ture  to  eflfect  the  conversion  of  sugar  into  alkohol  and 
carbonic  acid,  i^br,  why  should  it  be  deposited  when  the 
fermentation  takes  place  ?  It  may,  indeed,  be  said,  that 
the  sugar  holds  it  in  solution  ;  that  it  probably  .dissolves 
more  than  is  required  for  its  decomposition  ;  and  that  the 
excess  is  then  precipitated.  But  experience  affords  a  feeble 
confirmation  of  this  theory.  Is  this,  however,  a  sufficient 
reason  for  totally  rejecting  it  ?  Have  we  not  many  in- 
stances of  compositions  that  require  considerable  time  for 
their  formation  ?  and  this  is  perhaps  the  case  with  the 
juices  of  fruits,  where  the  ferment  and  the  sugar  are  a 
long  time  in  contact.  It  is  certain,  or  at  least  extremely 
\  probable,  that  if  yeast  be  a  produce  of  fermentation,  as 

it  is  deposed  by  all  liquors  that  are  fermentied,  it  doubt- 
less owes  its  origin  to  a  soluble  matter,  from  which  it  dif- 
fers very  little,  and  which  produces  it  by  its  reaction 
upon  the  sugar. 

Whichever  of  these  two  opinions  may  be  confirmed  by 
^xpariment,  I  have  no  doubt  but  that  yeast  is  an  imme- 
diate principle  of  vegetables,  and  consequently  acts  an 
important  part  in  the  phenomena  both  x)f  art  and  nature. 
I  am  likewise  persuaded,  that  if  there  exist  any  other 
matter  capable  of  exciting  fermentation,  it  must  have  a 
trry  great  analogy  to  this ;  that,  like  yeast,  it  is  com- 
posed of  azote,  oxygen,  carbon,  and  hydfogen,  and  that 
it  doubtless  acts  in  the  same  nranner  upon  sugar;  I  shall 
state,  with  the  greatest  accuracy,  the  properties  o£  this 
BOiattcr,^ .which  I  shall  bencdblth'caU  ferment,  and  shall 
'  *  particularly 
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{Muticiilarlj  con^kl^r  its  action  on  the  saccharine  princi- 
ple, that  I  may  be  able  to  establish  the  theory  of  fermen- 
tation.  This  theory,  eren  supposing  the  yeast  is  not* 
ready  formed,  but  is  produced  in  the  fermenting  juices^ 
will  still  be  useful,  and  susceptible  of  numerous  applica- 
tions, ^s  ^vill  presently  appear. 

I  shall  say  nothing  more  on  the  physical  properties  of 
ferment,  of  which  1  have  spoken  several   times  in  this 
memoir;  I  shall  only  consider   its  chemical  properties^ 
which  alone  are  materially  interesting  to  us.     It  has  no 
taste,  does  not  redden  the  tincture  of  tnrnsol,  nor  turn 
the  syrup  of  violets  green.     The  putrid  fermentation 
which  it  undergoes  in  time  is  similar  in  every  respect  tq 
that  of  animal  matter.     By  desiccation  it  loses  three* 
fourths  of  Its  weight :  this  loss  is  entirely  owing  to  the 
water  it  contains,  and  which  is  volatilised.     When  dried 
it  is  always  capable  of  exciting  fermentation  ;  it  is  not  in 
the  least  decomposed,  and  may  be  kept  for  any  length  of 
time  without  spoiling.    Of  this  property  we  might  even 
avail  ourselves,  to  carry  it  to  places  remote  from  breweries, 
and  with  which  the  communication  is  so  difficult,  that  it  i* 
impossible  for  them  to  receive  fresh  yeast,  especially  in 
summer,  without  being  spoiled.    By  distillation  in  a  smaUr 
retort,  and  raising  tlie  fire  to  a  melting  lieat,  eight  parts  of 
ferment  yielded  2,83  of  carbon,  as  a  residue  ;  I  obtained 
1,61  of  water,  1,31  of  oil,  and  1,46  of  muriate  of  ammo- 
niac^;  by  adding  muriatic  acid  I  collected  ,33  of  gas,  con- 
taining the  fifth  part  of  its  volume  of  carbonic   acid,  and 
which,  being  separated  from  it  by  (Potash,  burned  like 
carbonated   hydrogen,  and  required  for  its  combustion 
,5  more  than  its  volume  of  oxygen.     Krom  this  experi- 
ment it  wiU  be  seen  that  ferment  contains  in  particular  % 
(Ttat  quantity  of  carbon.  *    •  •  "  ' 

Water, 
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Water,  at  tbe  temperature  of  12  to  15  degreed,  doei 
BOi  dissolve  tvy  of  ferment ;  it  disserves  so  little,  that  after 
remaining  in  contact  several  hours,  and  being  well  fil«^ 
tered,  it  scarcely  acts  at  all  upon  sugar.  Boiling  water 
produces  a  decomposition  which  I  shall  examine  in  ano». 
ther  memoir. 

Nitric  acid,  even  diluted  with  water  to  18  degrees, 
likewise  decomposes  it^  and  cT)nverts  it  into  grease ;  azote 
mixed  with  carbonic  acid  is  firbt  disengaged,  and  after 
some  time  nitric  acid. 

Potash  acts  upon  this  substance  in  the  same  manner  as 
upon  all  animal  matters  ;  the  phenomena  of  both  are  ex« 
actly  tlie  same ;  in  both  cases  a  saponacious  matter  id 
formed,  and  likewise  a  great  quantity  of  ammoniac  which 
16  volatilised.  But  of  all  the  properties  of  ferment,  none 
is  so  ren^adcable,  and  at  the  same  time  so  useful,  and 
none,  of  course,  is  so  deserving^of  being  studied,  as  its 
notion  upon  sugar ;  it  interests  every  class  of  society 
from  the  artisan  to  the  philosopher,  od  account  of  its 
produce ;  and  the  latter  more  especially,  as  it  may  prove 
a  fertile  source  of  new  reflections  and  truths*  How  much 
it  were  to  be  wished,  that  Lavoisier  had,  as  he  purposed » 
directed  his  attention  to  the  subject,  and  had  examined  it 
lieith  that  care  which  he  bestowed  upon  every  thing  be 
undertook.  Who  could  be  more  capable  of  creating  a 
theory  of  fermentation  than  the  author  of  the  modern 
theory  ?  He  was  doubtless  prevented  by  circumstances  ; 
and  this  theory,  notwithstandmg  its  importance  to  sci^ 
ence,  has,  to  the  present  time,  remained  vague,  and 
founded  on  conjecture.  Having  discovered  the  fer- 
'  mentable  principle,  this  theory  naturally  formed  a 
part  of  my  researches  ;  and  if  1  liave  not  rendered  it  as 
luminous  as  I  coul4  wish,  at  Wast  t.he  veil  with  which^  it 

was 
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was  covered  is  removed »  and  it  rests  upon  reasonings 
which  experience  confirms. 

To  obtain  the  solution  of  this  problem,  I  mixed  various 
quantities  of  ferment  and  sugar ;  I  observed  in  every  case 
what  took  place  in  each,  and  confirmed ,  by  other  obser- 
vations, what  bad  been  produced  by  the  first.  Sixty 
grammes  of  ferment,  not  dried,  and  300  grammes  of 
sugar,  very  soon  began  to  ferment  at  a  temperature  of 
15  degrees ;  in  the  space  of  four  or  five  days  all  the  sac- 
charine matter  disappeared  ;  51 ,5  litres  of  carbonic  acid 
were  disengaged ;  the  Hquor  being  filtered  a^d  distilled 
to  two-thirds,  yielded,  by  a  second  rectification,  863 
grammes  of  brandy  of  1 3  degrees  ;  the  apparatus  Aras  sa 
disposed  as  to  lose  nothing,  the  lobes  l)eing  refrigerated 
with  marine  salt  and  ice.  I  found  that  this  quantity  of 
brandy  was  equal  to  171,5  grammes  of  alkohol,  at  39  de- 
grees. The  residues  of  the  distillation  of  thcalkoholic - 
liquor  were  pour.^d  into  a  capsule,  and  evaporated 
to  dryness ;  the  second  yielded  nothing  ;  the  first  fur- 
nished about  12  grammes  of  nauseous  matter,  sometvh^ 
aetd,  and  attracting,  in  a  slight  degree,  the  humidity  of 
the  Mr.  I  wished  to  investigate  the  nature  of  tliis  acid, 
but  the  quantity  was  too  sindil :  1  avoisier  asserts  that  it  is 
acetous  acid  In  another  experiment,  out  of  60  grammes 
of  ferment  there  remained  4^J  grammes  of  a  substance; 
which  I  thought  more  animalised  than  ferment  itself.  I 
I  was  much  astonished,  upon  distilling  it,  to  find  thai  it 
yielded  much  less  ammoniac,  t  then  doubted  'whether 
jermentation  would  take  place  if  I  again  mixed  it  with 
sugar ;  and  if,  by  this  method,  all  the  azote  ^rould  dis- 
appear. Accordingly,  at  the  end  of  a  week,  haring  fil- 
tered the  liquor,  I  obtained,  for  a  residue,  30  grammes 
of  a  matter  which,  when  distilled,  aflforded  no  trace  of 
'  volatile  alkali.    I  was  pursuaded  that  a^ote  would  be^dis^ 

engaged 
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engaged  with  carbonic  acid  gas ;  to  conrince  myself  of 
it,  I  collected  about  41  litres  of  carbonic  acid  in  a  botjtle  ' 
reversed,  and  filled  with  a  solution  of  oaustic  potash. 
The  whole  was  absorbed ,  which  leaves  no  doubt  respect- 
ing its  purity.  What  then  becomes  of  the  azote  ?  it  must 
either  exist  in  the  residue  of  the  ferment,  or  in  the  re- 
sidue obtained  by  the  evaporation  of  the  alkohoUc  liquor, 
or  in  the  alkohol ;  but  the  residue  forms  only  half  of  .the 
ferment  employed ;  the  quantity  of  matter  proceeding 
from  300  gramines  of  sugar  and  60  of  ferment  does  not 
exceed  1 2  grammes ;  and  neither  of  them  yields  ammo- 
niac upon  being  distilled  ;  while,  on  tlie  other  hand,  fer- 
ment furnishes  a  great  quantity.  If  these  observations 
are  correct,  if  I  have  accurately  attended  to  all  the  phe- 
nomena, and  have  not  b^en  deceived,  we  must  conclude 
that  azote  exists  in  alkohol ;  but  I  have  in  vain  endea- 
voured to  discover  its  presence  in  thai  liquid,  in  ether» 
and  acetous  acid  ;  by  making  those  bodies  pass  through 
ignited  tubes,  and  burning  the  gas  in  Volta's  eudiometer^ 
by  means  of  the  electric  spark,  such  a  small  quantity  is  ob- 
tained that  it  is  not  sufficient  to  decide  the  question ; 
twenty-four  or  twenty-five  parts  of  gas  furnish  at  most 
but  one  of  residue.  I  have,  however^  made  several  other 
experiments,  which  tend  to  prove  that  azote  may  exist,  in 
a  substance,  without  being  discoverable  by  distillation ; 
that  consequently  it  may  be  one  of  the  component  prin- 
ciples of  vegetables,  though  they  do  not  in  general  yield 
ammoniac  upon  distillation.  But  as  I  have  not  yet  re- 
peated these  experiments,  and  as  tliey  are  so  impoiftaut 
tifat  too  n)uch  caution  cannot  be  used  in  announcing 
t!iem,  I  purpose  to  revise  and  to  vary  them  y  I  shall  en- 
deavour to  appreciate  all  the  circumstances,  and,  if  I  ob- 
t;iin  convincing  proofs,  I  shall  not  fail  to  communicate 
them  to  the  class.  These  results^  at  least,  aflford  us  suf- 
ficient 
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Bcienrt  light  to  discover  what  passes  in  the  act  of  fcrroea- 
tation ;  on  this  subject  I  cannot  subscribe  to  Lavoisier*s 
opinion.    I  do  not  think,  like  him,  that  all  ready-formed 
carbonic  acid  proceeds  firom  sugar.     How,  in  this  case, 
can  the  action  of  ferment  upon  itself  be  explained  I  I 
imagine  that  the  first  portions  of  acid  are  omng  to  a 
combination  of  carbon,  ferment,  and  oxygen,  with  su- 
gar, and  that,  by  depriving  the  latter  of  a  portion  of  this 
principle,  the  ferment  excites  fermentationi     To  eluci- 
date tliis  idea,  I  suppose  a  particle  of  sugar  is  composed 
of  eight  parts  of  oxygen,  four  parts  of  carbon,  and  one 
of  hydrogen,  which  is  not  very  remote  from  tlie  truth, 
according  to  Lavoisier's  experiments.    One  of  these  eight 
parts  of  oxygen  seizes  upon  a  fourth  part  of  the  carbon 
in  the  ferment,  and  thus  the  equilibrium  between  the 
principles  of  the  sugar  being  destroyed,  they  combine, 
in  a  difiierent  manner,  so  as  to  form  carbonic  acid  and  aU 
kohoL     The  ferment  has,  indeed,  a  great  attraction  for 
oxygen  ;  this  is  proved,  by  its  decomposing  t!ie  air  with 
the  greatest  facility ;  it  is  produced  from  carbonic  and 
acetous  iacids,  and  the  azote  is  set  at  liberty.     If  pure  be 
used  instead  of  common  air,  the  reaction  is  still  more 
speedy.  *  1  introduced  15  grammes  of  ferment  into  a  bot- 
tle filled  with  pure  air  ;  I  opened  it  in  mercury  ;  it  liad 
absorbed  about  one-fifth  of  its  bulk  ;    tlie  ferment  had 
tamed  sour  ;  all  the  oxygen  gas  had  imperceptibly  disap* 
peared,  and  was  converted  into  carbonic  acid  :  the  tem- 
perature at  which  I   operated  was   15  degrees.     Frorii 
these  statements  we  see  what  becomes  of  the  carbon  of 
the  ferment ;  we  shall  see  what  takes  place  with  the  other 
principles  by  the  account  of  the  quantity  of  products  re- 
sulting from  a  given  quantity  of  matter  put  in  fermenta- 
tion, and  by  comparing  the  nature  of  the  one  with  that 
of  the  other.     From  60  grammes  of  ferment  and  300  of 
Vol.  IV. — Second  Series.  T  'Sugar, 
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fu(^;v,  I  obtained  carbonic  mod  95  graauDes,  pore  al« 
kofiol  1 7  S3  grammety  1 2  gramines  ^f  extractive  matter, 
a  iiule  dcidf  ooutaioing  no  azote ;  the  rendoe  of  the  ler« 
meiit  40  grammes.  These  40  graaunea  were  foand  to 
c<  ii^aio  25  of  ferment;  io  that  only  35  had  been  em- 
pio\  i'.'i  for  tlie  decompontjun  of  the  aogary  aod  theae  35 
vrcw.  reduced  to  15  by  a  white  substance  *,  insoluble  in 
W'itcr,  without  action  upon  sagar»  jrieUing  no  ammoniac 
hv  distiihitioi),  add  leaidng  a  charcoal  which  horns  al« 
n)ost  u'itliout  residue;  in  short,  exhibiting  characters 
,  v^hich  distiiigui.>h  it  from  every  other,  and  which  induce 
nie  to  coiiiiiJer  it  as  a  distinct  substance.  Hence  it  ap- 
pears, tiat  the  ferment  takes  away  the  oxygen  firom  the 
siigitr  not  only  by  means  of  part  of  its  carbon,  but  iike* 
wiiu!  bv  a  portion  of  its  hydrogen ;  for  the  quantity  of 
carbon  whicfi  is  given  out  by  the  ferment  is  too  small  to 
hv  alone  tiH>  ^crm  of  fermentation  ;  the  azote  disappears, 
and  [)robablv  (Miters  into  the  composition  of  the  alkohol ; 
tiie  i)i!ier  principlcb  of  the  ferment  form  acetous  aciU,  and 

*'riic  rcrinrnt  deposited  by  a  juice  in  fernientation  it  iddom  pure ;  in 
f((*iu*rnl  it  r(»iiiaifi!t  more  or  Irss  of  tiiis  whiie  substance,  which  if  some- 
tiuift  M>  abiindiiiu  that  the  deposit  is  aluiosi  ei)tirely  fornfed  of  it.  It 
is  ofthr  nuxtnre  (tTtbene  two  matters  that  the  dregs  of  difiercnt  wiuet 
src.  ill  u  ^irat  u)c:iNure,  composed.  All  these  efl'ects  depend  upon  the 
n-l.uixr  qii.Hiuiv  ol'  the  ferment  and  the  sugar:  if  there  be  much  fer- 
nil  II-  Hiid  littli'  kii^ar.  the  yeast  will  be  pure;  but,  on  the oontraryt  if 
iUvif  \iv  mu(  b  Au^ur  und  little  ferment,  the  de|)08it  will  contain  little  yeast, 
or  |M  (b.tpH  iiotir  ;ii  all :  it  will  then  be  entirely  composed  of  the  white 
»ul>st  nn*  above  nH*Miione<li  and  the  wine  above  will  be,  or  may  have 
Wvi\,  ^aa'balin(^  It  iVrtneni  be  only  a  produce  of  fermentation,  it 
^it  .ich  A  diNtiniiuislied  part  in  (hit  phenomenon  ;  and  if  it  be  not  the 
i»ri.(n.d  caoM*  of  it.  wbub  is  n<it  ci-rtain,  even  in  this  case,  at  lean  it 
Ci  <.  oiu's  its  prtKluciiiU).  l'»ut  canted  me  to  say  abore.  that,  in  creiy 
|Ht  p  o-  \  irw  t  ujiiore  prcstuteU  us  numerous  applicatiousof  tlie  theory 
wliuii  I  am  e\^dai;un^. 

a  par- 
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a  particular  insoluble  white  matter,  which  is  precipitated. 
TJie^acetous  acid  remains  in  solution  in  the  alkoholic  li- 
quor with  an  extractive  substance,  which  doubtless  pro- 
ceeds from  the  sugar,  and  is  of  a  nature  foreign  from  the 
acid.  It  is  not  probable  that  the  ekments  of  the  latter, 
r&acting  upon  each  other,  when  the  equilibrium  between 
them  18  dissolved,  form  water ;  there  is  very  little  hy- 
drogen in  sugar,  but  there  is  a  great  quantity  in  alkohol : 
besides,  by  adding  the  quantities  of  carbonic  acid,  alko- 
hol, extractive  matter,  and  the  residue  obtained,  we  find 
within  ^'y  the  quantity  of  matter  which  produced  them. 
This  loss  must  be  attributed  to  the  water  contained  in  thei 
sugar,  and  is  by  no  means  owing  to  the  alkohol  carried 
away  by  the  carbonic  acid.  Of  this  fact  1  convinced^ 
myself  by  introducing  above  30  litres  of  this  gas  into 
caustip  potash  ;  by  distillation  and  rectification  I  obtained 
only  a  few  grammes  of  lic^uid,  the  alkoholic  taste  of 
which  was  so  weak  as  scarcely  to  be  perceptible  *.  This 
theory  appears  to  me  the  more  probable,  as  it  perfectly 
accords  with  facts ;  and  this  truth  becomes  particularly 
striking  upon  comparing  them.  I  am  far,  however,  frgm 
considering  it  complete.  It  will  doubtless  receive  in  tinie 
J       that  perfection  which  it  still  wants.     I  myself  hope  soon 

*  M.  Sc|;uin  has  preif  nted  to  the  Institute  .i  very  dilTcrent  theory  of 
fermenutioo.  He  thinks  that  in  this  operation  the  water  is  dtrcom- 
poicd,  that  its  ox}'gen  seizes  the  carbon  of  (he  ferment,  and  produces 
carbonic  acid,  while  iis'hydrogen  flics  off  to  the  sugar,  and  converts  it 
mto  -alkohol.  In  order  to  admit  this  theory,  a  greater  quantity  of  al- 
kohol than  there  is  of  sugar  ought  to  he  obtained,  uh(rc:is  not  ihuch 
tbote  half  its  weight  is  produced  :  besides,  8uppo«in»  that  all  the  car- 
bon of  the  decomposed  ferment  passes  over  to  the  state  of  carbonic  acid, 
only  a  aixth  part  at  most  would  be  foruicd  frgju  that  which  is  disen- 
gaged, as'  may  easily  be  ascertained  fron;  the  precetling  statements. 
Another  argument  ugainet  this  ihecry  is,  tliat  sugar  contUMis it  grca^ 
quantity  of  oxygen,  and  alkohol  very  liiile. 

T  2  to 
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to  add  to  its  perspicui^.  I  know  not  whether  I  shall 
succeed  in  discovering  what  becomes  of  the  azote  of  the 
ferment ;  but  I  shall  not  have  much  difficulty  in  deter* 
mining,  whether  the  residue,  which  is  obtained,  and 
wliich  I  consider  as  a  substance,  suigenerisy  be  produced 
by  fermentation  as  1  believe ;  whether  the  sugar  contri- 
butes to  its  formation,  which  is  possible,  or  whether  it 
exists  ready  formed,  and  is  only  deposited,  which  is  con-* 
trary  to  all  proliability.  I  shall  state  the  experiments 
that  have  removed  all  my  doubts  on  tlus  subject  in  a  se- 
cond memoir ;  in  which  I  shall  not  only  illustrate  such 
points  of  this  as  may  appear  if  not  ecpiivocal,  at  least  not 
sufficiently  grounded,  but  shall  likewise  collect  all  the 
details  that  form  the  sequel  to  it.  Here,  on  the  con- 
trary, I  have  avoided  them  as  much  as  possible,  in* 
tending  only  to  consider  the  phenomenon  in  a  general 
manner. 
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I'rom  Gottling's  Pocket- Book  for  Chemists  and 
Apothecaries  for  tho  Year.  1803. 

/VfTER  deducing  bis  principles  of  improvement  from 
the  elucidation  of  the  nature  and  formation  of  mineral 
kermji?*,  by  Thenard,  the  author  proposes  the  following 
method  of  preparation. 

Reduce  separately  in  powder,  then  mix  together  six-, 
teen  parts  of  crude  antimony  (sulphuretted  antimony), 
twenty-four  parts  of  purified  potash  (alkatinulated  carbo- 
nate of  potash),  and  three  parts  of  flowers  of  sulphur 
(sublimated  sulphur)  ;  put  the  mixture  into  |i  crucible, 
and  reduce  it  to  a  state  of  complete  fusion.    When  coidj 

pulverizQ 
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pulverize  the  mass,  boil  it  half  an  hour  with  128  parts  of 
water,  filtre  the  liquid  while  boiling  through  a  fine  clotb^ 
let  it  run  into  a  pan  containing  1 56  parts  of  water,  and 
leave  it  exposed  to  the  action  of  the  air  in  a  shallow  ves- 
sel, where  it  presents  a  considerable  surface,  from  forty* 
eight  to  seventy-two  hours,  or  till  parts  of  a  bright  orange 
colour  appear  upon  its  siurface. 

Then  decant  the  liquid,  wash  the  matter  deposited  in  a 
large  quantity  of  water,  remove  it  to  a  filter  ;  after  wliich 
it  must  be  dried  by  a  gentle  heat. 

This  process  furnislies  twelve  or  fourteen  parts  of  mi- 
neral kermes,  of  a  reddish-brown  colour ;  the  whole  of 
the  antimony,  excepting  a  small  extraneous  residue,  dis- 
golves,  and  is  transformed  into  kernies ;  a  very  small 
quantity  of  the  antimony  remains  in  the  liquor,  under  the 
form  of  yellow  sulphur. 


Manoir  which  0btained  the  Prize^  proposed  by  the  National 
Institute  of  France: ^  on  the  Question  ^  "  To  point  out  the 
Earthy  Substancesy  and  the  Processes  necessary  for  ma^ 
nufacturing  Ear  then -ware^  capable  of  resisting  sudden 
Transitions  from  Heat  to  Cold^  and  cheap  enough  for 
general  Use''    By  M.  P'ourmy. 

From  the  Journal  des  Mines. 

W  ITHOUT  doubt  the  Institute  in  making  choice  of 
this  subn^ct  did  not  propose  merely  to  obtain  information 
concerning  the  compositions  more  or  less  proper  for 
strictly  fuHilling  the  conditions  of  its  programme  ;  it  as- 
suredly intended  to  produce  a  general  improvement  in 
tlic  whole  system  of  tbe  manufacture  of  common  earthen- 
ware  throughout  tbe  territories  of  the  republic. 

I  should 
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J  should  therefore  conceive^  that  this  end  would  bei 
Tery  imperfectly  answered  if  I  confined  myself  to  a  merfe 
statement  of  the  processes  which  afforded  the  results  I  am 
about  to  present.  It  is  my  intention  to  proceed  a  step 
fEtrther,  and  to  demonstrate  that  these  processes  may  be 
employed  not  only  in  establishments  formed  on  new 
principles,  but  even  in  those  most  devoted  to  the  old  me- 
thodic of  proceeding. 

Object  of  the  Question, 

The  fine  earthen-ware,  and  even  that  of  a  miadlincr 
sort,  are  not  tlic  kinds  which  we  ought  to  be  the  most 
desirous  to  improve.  The  taste  and  wealth  of  the  pur- 
chaser will  not  fail  to  stimulate  the  emulation  of  artists. 

But  our  common  earthen^rare  is  defective  in  many 
material  points,  the  manufacture  of  it  being  consigned 
to  the  tiands  of  men  too  enslaved  to  habit  to  give  room  to 
suppose  that  they  will  be  anxious  to  make  any  improve* 
ments  in  which  they  have  no  personal  interest.  It  is 
tIierefoi€  the  common  earthen-ware  that  ought  to  occupy 
the  attention  of  men  of  science,  whose  public  character 
imposes  upon  them  the  honourable  task  of  promoting  the 
public  welfare  in  whatever  concerns  the  arts. 

The  question  therefore  relates  to  a  kind  of  earthen- 
ware, for  general  use,  within  the  reach  of  every  class  of 
people,  that  is,  the  cheapest  possible.  This  question  I 
shall  endeavour  to  resolve  not  by  a  multitude  of  particular 
receipts,  more  or  less  depending  on  locaS  or  other  cir- 
cumstances, but  by  giving  examples  founded  on  general 
principles,  and  applicable,  in  every  .situation,  with  the 
greatest  facility. 

This  question  contains  three  essential  conditions  : 

1.  Resistance  to  sudden  transitions  from- heat  to  cold. 

2.  Salubrity 
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2.  Salubrity  resulting  from  the  absence  of  all  pernici* 
tons  oxyds. 

3.  Cheapness. 

The  greatest  part  of  the  earthen- ware  made  in  the  re- 
public is  sufficiently  capable  of  resisting  sudden  transitions 
from  heat  to  cold,  and  the  price  is  extremely  low,  but  it 
is  covered  with  the  oxyds  of  pernicious  metals. 

In  many  departments  a  stone-ware  is  made,  the  yar« 
Dish  of  which  contains  no  oxyds  of  pernicious  metals,  and 
which  can  be  afforded  at  a  very  moderate  price,  but  is 
not  fit  for  resisting  the  alternatives  of  heat  and  cold. 

France  as  yet  possesses  no  kind  combining  the  three 
conditions  here  prescribed.  Before  we  proceed  to  the 
means  of  obtaining  them  altogether,  let  us  turn  our  at- 
tention to  those  conditions,  and  likewise  to  several  other 
particulars  relating  to  the  manufacture  of  earthen-ware« 

Of  the  Resistance  of  sudden  Transitions  from  Heat  to  Cold. 

Few,  hoyever  intelligent  they  may  be  in  other  re. 
spects,  focin  a  just  idea  of  what  occurs  in  the  organisa*^ 
lion  of  articles  of  baked  earth,  when  they  quickly  pass 
from  a  very  high  to  a  very  low  temperature,  and  vice 
versa. 

it  is  well  known,  that  earthy  substances  are  extremely 
bad  conductors  of  caloric,  so  that  it  is  absolutely  com- 
bating against  the  nature  of  those  substances  to  make  of 
them  utensils  intended  to  transmit  that  fluid. 

It  would  be  too  long  here  to  enter  into  the  detail  of  all 
the  obstacles  resulting  from  a  kind  of  inconsistency,  which., 
!can  only  be  justified  by  motives  foreign  to  the  present 
question.  I  shall  only  insist  on  one  important  obser- 
vation ;  that  a  multitude  of  difficulties,  in  the  execution, 
are  combined  with  those  arising  from  the  nature  of  the 
Sjubstauces  themselves,   to  render  articles  composed  of 

baked 
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baked  earth  far  inferior  to  thdse  of  metal ,  ivith  regard  to 
the  resistance  of  sudden  alterations  of  temperature.  These 
difficulties,  which  are  very  great  in  heatings  are  ytry 
much  augmented  in  the  coolhig. 

It  is  obvious,  that  if  earthy  substances  heat  much  mor# 
slowly  than  metals,  they  must  likewise  cool  more  slowly: 
hence  it  follows,  that  the  excellence  of  articles  of  baked 
earth  consists,  not  only  in  their  capability  of  enduring 
every  sudden  change  of  temperature,  but  likewise  of  re- 
sisting that  from  heat  to  cold  better  than  from  cold  to 
beat. 

Of  Salubrity. 

The  substances  composing  the  body,  or,  to  employ  the 
technical  terms,  the  paste  or  biscuit  of  common  eartlien- 
ware  in  general,  contain  nothing  prejudicial  to  health. 
But  this  observation  does  pot  apply  to  the  varnibh  with 
which  these  wares  are  covered.  These  always  contain  a 
greater  or  less  quantity  of  lead,  which  the  addition  of 
oxyds  of  copper,  or  other  metals,  contribute^  to  render 
still  more  dangerous. 

Thus,  with  regard  to  salubrity,  it  is  impossible  to  make 
any  improvement  in  the  paste  or  biscuit  of  common 
earthen-ware  ;  an  alteration  of  the  varnish,  or  covering 
only,  must  be  attempted. 

Of  Fmmishes. 

The  paste  of  common  wares,  intended  to  withstand 
sudden  alterations  of  temperature,  is  almost  always  of 
such  a  soft  texture  as  to  absorb  liquids  and  greasy  sub- 
stances.  To  remedy  the  inconveniences  resulting  from 
this  disposition,  the  paste  or  biscuit  is  covered  with  a  var* 
nish,  which,  by  the  closeness  of  its  texture,  prevents  all 
humidity  from  penetrating. 

Baking, 
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Bakiug^  it  is  well  known,  is  a  principal  portion  of  the 
expeoae  in  the  manufacture  of  baked  earths,  less  perhaps 
on  account  of  the  quantity  of  fuel  consumed,  than  the 
risks  by  which  it  is  attended. 

When  the  heat  is  raised  to  a  very  high  degree,  the  ex- 
pense of  fiwl  is  doubtless  increased,  but  in  a  proportion 
▼ery  easily  estimated ;  on  the  contrary,  the  risks  and  the 
precautions  necessary  for  avoiding  tliem  augment  the 
price  in  a  proportion  almost  beyond  calculation.  Hence 
arises  the  excessive  diAereace  in  price  between  articles 
requiring  a  very  high  temperature  and  those  for  which  a 
bw  degree  of  heat  is  sufficient. 

The  degree  of  temperature  is  almost  always  regulated 
by  the  fusibility  of  the  varnish,  which  explains  the  reason 
why  manu&cturers  confine  themselves  to  such  composi- 
tions, for  varnish,  as  are  must  easily  fused. 

There  are,  however,  limits  which  the  most  rigid  eco- 
nomy cannot  exceed,  without  altering  the  quality  of  the 
manufacture.  At  low  temperatures  only  such  composi- 
tions can  be  vitrified  as  contain  an  excess  of  lead  or  al- 
kali ;  and  this  kind  of  vitrification  is  easily  decomposed 
for  no  other  reason  but  because  it  does  not  receive  a  suf- 
ficient degree  of  heat. 

An  elevated  temperature  would,  without  doubt,  pro- 
duce varnishes  less  defective  than  those  in  general  ob- 
tained ;  but,  in  the  present  state  of  the  manufacture,  this 
would  sacrifice  the  only  advantage  they  possess,  that  is, 
the  economy  resulting  from  a  low  temperature.  Besides, 
with  whatever  care  these  varnishes  may  be  made,  they 
are  always  extremely  tender,  and  liable  to  chip  off,  con- 
sequently they  do  not  long  preserve  their  lustre. 

It  would  therefore  be  advisable  to  abandon  such  com- 
positions for  others  of  a  more  solid  nature,  which  by 
their  salubrity  and    duration  would  amply  compensate 
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the  increase  in  expense  for  baking,  and  for  wboleiome 
Tarnishes.  These  may  be  distinguished  into  natural  and 
arti6cial. 

Of  natural  Salubrious  famishes. 

The  natural  varnish  is  tliat  polish  acquired  by  certain 
kinds  of  earthen-ware  in  arriving  at  the  state  of  stone. 
This  effect  of  the  vitrification  of  the  surface,  which  is  in 
flome  degree  natural,  is  more  or  less  promote  by  the  aU 
^li  and  lime  of  ashes  put  in  motion  in  'the  oven.  In 
piany  manufactories  it  is  accelerated  by  the  vapour  of 
muriate  of  soda  introduced  into  the  oven  towards  the  con* 
elusion  of  the  baking. 

These  kinds  of  varnish  are  subject  to  many  disadvan«> 
tages  which  subtract  greatly  from  their  merit. 

1.  They  arc  always  imperfectly  fused,  as  the  workman 
is  obliged  to  lower  the  temperature  before  they  are  corn- 
pletely  melted.  Being  produced  only  by  the  commen«> 
cing  vitrification  of  the  exterior  surface  of  the  biscuit, 
which  precedes  that  of  the  interior  portion  only  by  a  few 
degrees,  it  is  conceived  that,  if  the  fire  were  continued 
till  the  vitrification  of  the  surfaces  is  complete,  the  inside 
would  be  softened  to  such  a  degree  that  the  wares  would 
^op  to  pieces. 

2.  They  are  unequally  spread,  being  produced  by  a 
cause  which  does  not  act  with  regularity,  that  is  by  the 
operation  of  the  flame,  and  the  vitrifying  substances 
which  it  carries  along,  and  deposits  on  its  passage.  That 
fluid  is  not  eijually  powerful  in  every  part  of  the  oven. 
Its  passage  is  more  or  less  aided  by  the  intervals  left  be- 
tween tlie  diflerent  articles,  and  these  intervals  them* 
selves  are  irregular,  being  great  between  large  articles, 
small  beiwecn  those  of  smaller  dimensions;  besides 
V'hich,  Uje  coursHi  of  the  flame  through  the  oven  causes 

iu 
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its  eflfects  to  be  more  powerful  on  one  side  than  on  tlie 
other. 

Tbitf^  on  all  wares  covered  with  natural  varnishes, 
there  are  inequalities  which  are  insufferable,  excepting 
on  very  coarse  articles. 

3.  Lastly,  these  varnishes  can  scarcely  be  formed  but 
on  wares  incapable  of  withstanding  the  sudden  alterna* 
lives  of  heat  and  cold. 

It  is  obvious,  that  the  exterior  of  an  eartliy  composition 
cannot  b«  subjected  to  a  degree  of  heat  sufficient  to  ob- 
tain of  itself  a  complete  varnish,  but  the  interior  must  at 
the  same  time  acquire  a  degree  of  vitrification  that  pre-i 
vents  the  necessary  expansion  and  contraction  required 
by  the  alternatives  to  which  vessels  intended  to  bear  fire 
are  exposed. 

We  cannot  therefore  recur  to  natural  varnishes,  if  we 
wish  that  the  articles  should  preserve  the  texture  which 
is  necessary  for  them :  to  endure  sudden  iriinsitlons  from 
heat  to  cold  we  must  employ  artificial  vaiiiishes. 

0/ artificial  Salubrious  Famishes. 

I  have  already  said,  that  salubrity  it  not  absolutely  in« 
compatible  with  compositions  of  which  lead  forms  a  part, 
if  they  were  submitted  to  a  degree  of  heat  sufficient  to 
vitrify  them  completely.  But  the  expense  of  the  lead, 
added  to  that  caused  by  the  increased  consumption  of 
fuel,  would  make  these  compositions  far  too  dear  for 
common  wares.  The  same  reason  of  economy  forbids  the 
use  of  saline  compositions. 

The  only  compositions  by  which  these  objections  can 
be  obviated,  are  such  as  are  purely  earthy.  These  must 
obtain  the  preference,  not  only  because-  they  are  least 
expensive,  but  because  they  are  capable  of  bearing  the 
friction  of  bard  bodies. 

U2  It 
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(JtUhentic  Comnuaacaliim$  far  tki»  Departwuni  ^  our  JFori  will  he^ 
Ihankjulljf  recemed.) 

Action  for  Damages  for  taking  an  undue  Advantage  of  the 
Conimnnication  of  an  Invention,  and  obtaining  the  King's 
Patent,  to  the  Pryudice  of  the  Inoentor. 

Common  Pleas,  Westminster-HaU,  Dec.  6,  J  80S,  b^orc 
Ijord  Alvanley  and  a  SpecialJury.  * 

Smith  v.  Dickinson. 

JL  niS  action  was  brought  by  tbe  plaintiff,  a  sadler,  in 
Bond-street,  against  defendant,  (the  proprietor  ofGow- 
land's  lotion),  to  recover  damages  for  the  injury  he  had 
sustained  by  the  defendant's  availing  himself  of  a  corn* 
niunication  which  plaintiff  had  made  to  him,  of  an  inven* 
tion  for  whicli  plaintiff  was  about  to  take  out  a  patent. 

It  appeared  from  tlie  statement  of  Mr.  Serjeant  Best, 
counsel  for  the  plaintiff,  that  some  years  ago  the  plaintiff 
had  obtained  a  patent  for  an  apparatus  to  give  play  or 
elasticity  to  the  girtlis  of  saddles ;  and  that  defendant  had, 
so  late  as  November,  1801  *,  obtained  a  patent  for  an  ap« 
paratus  to  answer  the  same  purpose,  but  having  heard  of 
the  plaintiff's  invention,  be  called  on  him,  in  order  to  see 
how  far  the  two  inventions  resembled  each  other.  They 
were  found  to  be  the  same  in  principle,  but  different  in 
the  mode  of  applying  them.  The  plaintiff  tlien  informed 
the  defendant  that  he  had  an  invention  far  superior  to  ei- 
ther of  them,  and  for  which  he  intended  to  take  out  a 

«  Published  in  the  tixieeuth  volume  of  the  first  series  of  this  work, 
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patent ;  for  that  be  found  the  former  plan  did  not  sac« 
ceed  in  retaining  the  elasticity.  The  dcfendiEint  much 
wished  to  see  the  plan,  but  the  plaintiff  then  refused  to 
let  bim.  On  the  12th  January,  1802,  the  defendant 
signed  a  memorandum,  admitting  that  the  plaintiff  had 
contriyed  various  articles  iu  the  way  of  his  business,  which 
be  conceived  to  be  new  and  valuable  improvements.  And 
that  defendant  was  desirous  of  being  made  acquainted 
with  one  of  them,  which  he  fully  comprehended,  under 
the  title  of  Spring  Apparatus,  to  produce  the  same  effect 
as  that  for  which  defendant  had  obtained  a  patent,  he, 
defendant,  by  such  memorandum,  pledged  himself  not 
to  take  advantage  of  such  communication, /^  under  the 
penalty  of  breach  of  honour,  and  1,000/."  Wliere- 
upon  plaintiff  shewed  defendant  a  rude  sketch  of  the 
invention,  which  he  could  not  comprehend  until  the 
plaintiff  explained  it  to  him  by  means  of  a  common 
snap  mouse-trap,  which  he  had  provided  for  the  pur- 
pose. The  defendant  was  satisfied  with  the  simplicity 
and  usefulness  of  the  invention,  and  assured  plaintiff  that 
the  agreement  for  their  being  jointly  concerned  in  the 
patent  should  be  carried  into  effect,  &c.  Minutes  of 
which  had  been  before  taken  by  Mr.  William  Nichol- 
son, of  Soho-square,  in  order  to  enable  him  to  give  in- 
structions to  defendant's  solicitor  to  prepare  a  proper  in- 
strument between  them.  After  some  time,  plaintiff  was 
informed  the  defendant  had  actually  taken  out  a  patent 
himself.  An  explanation  was  required  ;  and  plaintiff  was 
BO  far  convinced  of  the  defendant's  solemn  assurances,  that 
the  proposed  agreement  should  be  caiTied  into  effect,  tiiat 
he  was  induced  to  attend  at  Mr.  Nicholson's,  in  order  to 
give  instructions  respecting  the  specification.  It  was  thea 
perfectly  understood,  that  the  parties  were  to  be  jointly 
concerned  in  the  business,  though  the  patent  had  been  ol>. 

tained 
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tained  by  defendant  solely,  without  the  plaintifF's  con- 
tent. The  patent  being  complete,  soiiie  months  passed, . 
but  defendant  would  not  come  forward  to  enter  into  the 
agreement ;  plainUfF  was  therefore  alarmed ;  and  after 
makmg  several  applications  to  defendant,  he  at  last  re- 
ceived a  letter,  dated  May  29,  1802,  to  the  effect  follow* 
ing.  '^  Sir,  I  am  unconscious  of  any  contract  at  present 
^<  between  us,  nor  can  Mr.  Nicholson  or  Mr.  Foulkcs 
'*  help  me  to  the  recollection  of  any,  althoogh  you  refer 
**  -me  to  them  for  that  purpose.  The  two  inventions  * 
**  for  which  I  have  obtained  patents  are  my  own  inven- 
^*  tions.  Prior  to  my  giving  you  a  paper  ftot  to  prac* 
''  tise  any  invention  you  might  communicate,  /  had  de* 
**  posited  a  dfYiwing  in  the  hands  of  a  fnend  t ,  and  had  a 
**  workman  aciiial/y  employed  in  making  the  article  for  which 
^^  my  last  patent  is  obtained.  And  this  drawing  was  deposited 
•*  for  the  purpose  (fpramng^  should  it  be  necessary,  tthat  my 
«  design  and  invention  consisted  of  prior  to  aiiy  communica^ 
**  tionfroniyou,  least  everiy  if  it  should  be  the  same,  I  might 
•*  still  go  on  to  obtain  my  patent.  How  far  your  inven- 
^'  tion  resembled  mine  is  of  no  consequence  ;  I  went  on 
<'  with  my  oyn\*  Your  communication  had  in  it  nothing 
**  new^  therefore  I  do  not  consider  myself  as  using  your 
**  invention,  but  my  own.  One  of  the  things  you 
**  shewed  me  from  your  drawer  is  a  very  clever  in* 
*^  vention  |,  and  which  in  my  new  business  §  I  should 

*  Alluding  to  his  of  November,  1801,  and  the  late  one  of  plaintiff's, 

f  The  circumstances  attending  the  deposit  of  this  drawing  will  most 
probably  appear  in  our  statement  of  this  case  at  the  future  hearing, 
some  of  the  facts  having  come  out  since  the  present  trial. 

X  Alluding  to  new  inventions,  for  which  Smith  proposes  to  take  out 
t  patent,  as  wc  arc  informed. 

§  Dickinson  actually  opened  a  sadlet*s  shop,  but  sold  every  thing  off 
just  before  the  trial. 

"  like 
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*'  Jike  to  use ;  but  although  it  is  in  my  power  I  will  not 
<^  uie  it.  I  hope,  therefore,  yoii  will  take  out  your  pa* 
'^  tent,  and  secure  it  to  yourself  in  time.  It  is  aUnost 
'^  too  tempting,  to  be  in  the  possession  of  the  knowledge 
'^  of  a  thing  so  useful,  as  well  as  flattering  to  a  man^s  va- 
<'  nity  as  the  invention,  and  not  to  make  use  of  it.  If 
*^  you  will  bring  it  out,  you  shall  have  all  the  further  as* 
'^  sbtance  liacessary,  and  which  I  can  give  ;  but  jf  you 
<'  will  not,  I  should  almost  think  it  right  to  publish  it 
*'  ihyself,  as  it  is  doing  no  good  where  it  is.  If  you  will 
^^  not  bring  it  out,  say  upon  what  terms  I  shall  do  it,  as 
<<  I  thuA,  it  almost  indispensable.  I  shall  be  at  home  till 
*<  eleven  this  morning,  if  you  think  it  worth  your  while 
"  to  call..   lam,  &€.'• 

M  defendant  by  this  letter  denied  all  knowledge  of  the 
Agreement^  and  asserted  that  he  was  the  inventor,  the 
plaintiff  comqjienced  this  action. 

It  was  }Nroved  on  the  trials  that  th^  plaintiff  was  tha 
inventor  of  the  apparatus;  and  Mr.  Nicholson  stated  that 
fironwhat  passed  in  his  presence  between  the  plaintiff 
imd  defendamt,  be  understood  they  were  to  be  jointly 
concerned  in  the  patent ;  and  that  the  invention  was  tha. 
plaintiff's,  from  whose  instructions  and  plan  Mr.  Nidhdi- 
ion  pirep^red  the  specification  *. 

Several  reputable  witnesses  were  also  called,  to  provei 
the  novelty  and  utility  of  the  invention;  who  shewed 
that  an  plasticity  of  no  less  than  five  inches  was  given  to 
the  girths  by  the  action  of  the  springs,  and  created  ao 
ease  and  freedom  of  respiration  to  ihe  horse  that  has  io 
tain  been  long  desired  ;  and  that  by  its  adoption  horses 
will  not  be  liable  to  be  hurt  or  galled  by  the  rubbing  of 
the  saddle!^  as  tliey  frequently  are  by  the  girths  not  bemg 

^  Pabliihcd  in  the  firit  volamlfof  the  second  itnct  of  thif  work, 
p.  247'  < 
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tight,  which  they  will  endeavour  to  preveht  by  blowing 
themselves  out,  in  order  to  enjoy  greater  power  df  re^ 
spiration. 

The  defendant's  counsel,  Mr.  Serjeant  ^lepherd,  con^ 
tended  that  the  plaintiff,  by  attending  the  making  out 
the  specification,  bad  consented  to  the  patent  being  takeiiK 
out  in  the  defendant's  name  ;  and  that  therefore  the  de^ 
fendant  had  not  taken  an  undue  advantage  of  the  c6m-« 
munication ;  and  stated  some  legal  objections  in  support 
of  his  argument.  He  also  attempted  to  shew' that  the  in« 
mention  was  not  of  any  value,  and  ofllbred  to  give  the 
patent  to  the  plaintiff,  if  ho  chose  to  take  it ;  but  ho^ 
called  no  witnesses. 

Lord  Alvanley  said  he  was  glad  the  case  had  assumed 
a  different  aspect  from  what  he  expected ;  for  it  B^ould 
have  been  impossiUe  to  have  believed  that  the  defendanCr 
was  the  inventor  if  he  ha<^  not  twenty  witnesses  to  swear 
he  wasr  so,  after  the  &cts  that  Iiad  transpired.  But  the 
question  of  fact  was  altered  to  a  question  of  law,  which 
he  always  wished  to  have  decided  by  the  full  e*urt  rather 
than  by  a  judge  sitting  at  Nisi  Prius.  That  the  plaintiff 
had  been  grossly  ill  used  was  evident,  and  was  entitled 
to  some  compensation,  for  there  could  be  no  doubt  if 
any  adtant^ge  had  been  taken  an  action  would  lie.  The 
question  therefore  was,  whether  the  defendant  had  taken 
the  advantage  laid  in  the  declaration  }  (which  he  read.  J 
And  after  recapitulating  the  evidence,  he  left  it  to  the 
iury  to  consider, 

1st.  ^Vllether  the  invention  in  the  sketch  is  the  same 
as  in  the  patent  ? 

2d.  Whether,  at  the  time  of  taking  out  the  patent  in 
defendant's  name,  the  defendant  had  the  plaintiff's  absent 
to  take  it  out  so  ?  ^ 

3d.  As  to  the  subsequent  consent. 

4th. 


Inte6tgence  rehtting  to  ArtSy  TitamfacUsns^  Xc.    isl 

4tb.  As  to  the  damages  actually  sustained  by  the  plain- 
ti^,  the  defendax^t  having  undertaken  to  assign  the  pa-> 
tent  to  plaintiff  at  his  qwj}  e^cpense  ? 

The  jury  retired  about  half  an  hour,  and  returned  a 
verdict  for  the  plaintiflfdOO/.  datnages,  and  40^.  costs. 

That  the  plaintiff  shall  have  an  assignment  f>f  the  pa* 
tent  made  to  him,  his  executors^  administrators,  and  as«. 
signs^  for  the  remaiader  of  the  term  therein  to  come  and 
^unexpired  j  and  that  such  assignment  be  made  at  the  ex- 
pense of  the  defendant,  which  the  defendant,  by  his 
counsel,  cbiisented,  and  undertook  forthwith  to  do. 

And  the  jury  found  the  facts  following. 

That  the  invention  of  the  plaintiff  is  the  same  as  is 
contained  in  tlie  specification  of  the  patent  obtained  by 
the  defendant ;  and 

That  the  plaintiff,  by  assisting  at  the  meeting  in  Soho- 
square,  and  in  making  out  the  said  specification,  virtu* 
ally  agreed  tl^t  the  patent  should  be  in  the  defendant's 
jj^me. 

Ti^  plaintiff  is  also  to  be  at  libeity  to  move  the  Court  of 
Common  Pleas,  that  a  verdict  for  loOO/.  may  be  entered 
for  the  plaintiff  if  the  court  shall  be  of  opinion,  that  the 
1000/.  mentioned  in  the  agreement,  bearing  date  the 
18th  of  January,  1802,  is  in  the  nature  of  liquidated  da* 
ai^es,  and  not  in  the  nature  of  a  penalty.  And  if  the 
court  shall  be.  of  opinion,  that  the  defendant  has  not  taken 
an  undue  advantage  of  thp  plaintiff,  thea  a  nonsuit  to 
J|e  entered  *. 

<  At  ibis  matter  is  Sniendvcl  to  be  irgiied  before  the  Judges  of  the 
€ourt  of  Common  Pleaa  next  term,  we  shali  endeavour  to  proc^uie, 
aiMl  by  before  ogr  readers,  ^au  accurate  nrpert  aftbe.late  of  the  verdict 
Vpon  i^uch  special, argymeni. 


Infimgenteni  of  a  JP^^Mg. 

Kmfs  Bench,  OuUdhaU,  Dec.  SS,  IfOS,  h^ore  lard 
Eluksorouoh  md  a  Sptdd  Jury. 

This  Wit  an  action  brought  by  tbe  pfaiiitiff  for  iq- 
friDgemeiit  <m  bis  patent  for  *^  a  new  made  or  art  of 
making  great  cabkn  and  o^rr  cordage^  to  as  to  attain  a 
greater  degree  of  slrenglb  thereiii»  by  a  HKMre  equal  dis- 
tribution of  the  strain  upon  the  yams  *«^. 

The  plaintiff  obtained  his  patent  in.  \nn.    The  defen- 
dant Mr.  Grimshaw  visited  him  in  1799.    On  this  occa* 
iaion  he  requested  the  plaintiff  to  permit  him  and  his  part* 
ner  to  adopt  his  method  of  rope-makingt  at  tbeir  great 
ropery  in  Sunderland,  to  which  Captun  Huddart  replied 
that  he  had  no  objection,  provided  the  gentletnen  witfai 
whom  he  was  coacemed  would  give  their  consent.    A 
>  letter  was  soon  afterwards  sent  to  the  plaintiff  by  the  de* 
fendant^s  partner,  returning  thanks  for  the  plaintiff's  ci- 
vility, and  renewing  the  request  that  he  Would  permit 
them  to  adapt  his  method  qf  rope^making  at  their  ropery 
onljff  xtiihaut  premium.    To  this  letter  the  plaintiff,  after 
fsonsulting  his  partners,  returned  an  answer,  containing 
•  a  positive  refusal. 

From  that  time  it  was  proved,  that  the  defendant  car- 
ried on  his  manufacture  in  a  private  manner,  shutting  up 
^  his  work«>place,  and  sufiering  none  to  enter  it  excepting 
persons  in  whom  he  could  confide ;  and,,  as  it  was  al- 
ledged,  practising  part  of  the  plaintiff's  invention. 

In  support  of  the  plaintiff's  case,  several  witnesses  were 
examined.  4 

Mr.  Gibbs,  for  the  defendant,  asserted,  that  this  ac- 
tion was  brought  as  a  bill  of  discovery,  in  order  to  find 

See  the  ipecific&t'on  in  the  prtscDt  number,  page  SI. 
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put  by  what  mean^  .tTie  'defendant  was  enabled  to  nianu-- 
facture  ropes,  equal  in  quality  to  the  plaintifF**,  and  bring 
them  to  market  at  a  cheaper  rate.  If  he  could  only  makci 
this  discovery,  the  plaintiff  was  unconcerned  about  the 
fate  of  the  present  action;  He  would,  however,  be  dis- 
appointed, continued  the  learned  counsel,  for  bis  client 
;irould  not  let  him  into,  his  secret.  There  was  no  proofs 
he  contended,  that  the  defei^dant  had  infringed  on  the 
plaintiff's  patent,  and  that  the  former  was  not  obliged  to 
discoTec  bow  and  in  what  manner  he  was  enabled  to  make 
as  good  cordage  as  the  plaintiff.  He  then  argued  that 
the  plaintiff  had,  in  his  specification,  described  certain 
parts  of  the  machinery  as  his  own  invention,  though  tfaey 
had  actually  been  before  invented  by  a  Mr.  Balfour^:  wbo 
bad  obtained  a  patent  for  the  same  *•  The  defeadattt's 
patent  could  not  therefore  be  valid.  In  ppint  of  law^ili 
person  must  take  out  a  patent  neither  wider  nor  narrower 
than  his  invention ;  the  specification  must  be  sufficient  to 
enable  a  workman  of  skill  to  perform  the  thing  described. 
.And  be  contended  that  the  plaintiff  could  not  maintain  bis 
patent  because  it  is  wider. 

The  defendant  called  no  witnesses. 

Lord  Elienborough,  after  stating  the  principal  points 
of  the  law  relative  to  the  case,  recapitulated  the  evi- 
.  dence,  and  observed  that  there  was  certainly  prima  facie 
evidence  that  the  defendant  had  made  use  of  part  of  the 
plaintiff's  invention ;  but  he  left  it  to  the  jury  to  con- 
sider whether  or  not  it  was  an  infringement  of  the  plain- 
tiff's patent. 

The  jury,  without  retiring,  returned  a  verdict  for  the 
plaintiff. 

*  See  the  hpecificaiioo  in  the  fecond  volume  of  the  first  leriei  of  this 
work,  ))age  145. 
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The  annual  exhibition  of  prize  cattle  took  place  on 
Friday^  Dtcemher  16,  in  Wootton^s  Yard,  Smithfield, 
and  the  next  d|y  the  clnb  met  at  the  Crown  and  Anchor 
Tavern.  There  was  a  numerous  and  respectable  attend* 
Moe  \  the  Dohe  of  Bedford  was  in  the  ohair.  After  dinner 
the  chairman  rose  to  state  to  the  company  the  manner  in 
which  the  priases  for  the  last  year  had  been  adjudged. 

Mv.  Gray  (ef  Tracey  Park,  near  Bath)  mentioned  to- 
the  company  a  remedy  for  the  disease  of  seonring  in  cat- 
tle^ which  had  been  found  to  he  of  the  most  efficacious 
kind.  Several  of  hts  cattle  had  been  attacked  with  this 
dbease,  and  he  had.  applied  various  remedies :  all  oT 
them  had|  however^  proved  ineflectual,  till  he  had  made 
trial  ef  Mr.  Bdlamy^s  Bath  Powder,  the  effiecl  of  which 
had  been  so  defect  and  immediate,  that  he  felt  it  hhr 
duty  to  recommend  it  to  the  attention  of  the  public. 

Lord  Somerville  cori^borated  this  opinion  of  the  ef- 
ficacy of  Mr.  Bellamy's  powder  for  the  cure  of  the  abovie 
disease  in  cattle.  He  tbongbt  it  deserved  the  terieus  at^ 
tention  and  support  of  all  tboae  of  wh^m  the  Society  wa^ 

composed. 

Krw  Thermometer^ 

M.  De  la  Lande  has  presented  to  the  Institute  a  new- 
thermometer,  the  degrees  of  which  appear  to  the  author 
more  conformable  to  philosophical  principles,  and  more, 
convenient,  than  those  of  Reaumur.  He  places  Zero  at 
the  temperature  of  9|,  and  31  instead  of  26.  He  re- 
marksy  that  the  numbers  30  and  40  are  those  of  tlie  de- 
grees of  heat  in  summer  and  cold  in  winter,  30  for  mo- 
derate summers  and  mild  winters ;  40  for  hot  iMimmers 
and  intense  winters.  Mossy,  the  most  celebrated  maker 
of  thermometers  at  Paris,  known  for  the  accuracy  of  his 
works,  has  already  begun  to  execute  the  new  tlier- 
mometers. 

Sodefjj 
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iSoeitty  for  trnprcving  she  Condition  of  Chirnny  Sweeperii 

The  following  persons  have  UDdertakbn  to  sweep  chim- 
neys by  mechanical  means,  in  pursuance  of  the  plan  pre« 
scribed  by  the  Committee  of  the  Society  for  superaediD|^ 
the  necessity  of  climbing  boys,  by  encouraging  a  nt^ 
method  of  sweeping  chimneys,  and  for  improving  tlNj^ 
condition  of  children  and  others  employed  by  chimoey- 
iireepers»- 

Richard  Page,  obimney-sweeper,  No.  23,  Colonnade, 
Hear  Gttildford«street,  Foundling-Hospital. 

Tbonlb  Wood,  No*  36,  Pobnd*strcet,  Oxford-road. 

Thomas  Taylor,  No.  9>  Wells-streel,  Oxford-road. 

George  Smart,  No.  15,  Great  Bell-alley,  Coleaw^ 
street,  at  his  timber-yard,  Pratt'a«pkce,  Camden  Towa^ 
and  at  Ordnance*wharf,  Westminster-bcidge. 
^  George  Turner  and  James  Laver,  Walthamstow. 

AtM  mi  West  of  England  Society  for  the  Enconragemem 
qf  Arts^  Manifactures^  arid  Coynmerce. 

The  anniial  meeting  of  this  Society  was  held  at  Bath, 
December  13,  1803.  Many  lou  of  neat  cattle,  ^eep, 
and  pigs,  botli  fat  and  for  breed,  having  been  exhibited 
in  the  usual  manner  for  the  premiums,  committees  of  in-^' 
spection  were  appointed  to  report  on  the  respective  me- 
rits; competent  committees  were  also  chosen,  for. the 
purpose  of  ascertaining  the  merits  of  the  several  agricuU 
tural  implements,  &c.  produced  by  the  Society,  as  well 
a^forthe  ihspection  of  cloth  and  wool. 

At  this  meeting,  premiums  to  the  amount  of  209  k  2  5. 
ed.  were  adjudged. 

The  Bedfordean  gold  medal  will  be  presented  to  the 
author,  who,  at  or  before  the  first  meeting  in  November, 
1804,  shall  produce  to  the  Society  the  best  essay,  found- 
ed on  pactical  experience,  on  the  nature  and  propertiq|^ 

if 
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tf  matiiires, -and  the  mode  of  preparing  anc}  applying 
them  to  the  various  soils ;  in  which  essay  shall  be  pointed 
out  the  best  and  cheapest  manner  of  collecting  and  .pre* 
pariilg  the  difTerent  kinds  of  maniires,  and  of  the  state, 
season^  and  quantity,  in  which  they  should  be  applied. 


List  of  Patents  for  Inventions^  Xc. 
(Continued  frodi  Page  80.) 

Jl5ooth  Hodgetts,  of  Dudley,  in  the  county  of  Wor- 
tester,  Nail  Ironmonger  ;  for  machinery  for  rpUiiig  iron 
for  Bhanks,  and  for  forming  the  same  int9  shanks  for  nails. 
Dated  November  8,  1S03. 

Richard  Younger,  of  PittmanVbutldingii,  0Id«8treet^ 
in  the  county  of  Middlesex,  Gentleman ;  for  an  in»proved 
method  of  e;xtracting  worts  from  malt,  barley,  9fid  ojther 
grains  and  substances.     Dated  November  12,. IMS'. 

William  Freemantle,  of  Bunhill-row,  in  the  parish 
of  St.  Luke,  Old-street,  in  the  county  of  Middlesex, 
Watchmaker;  for  improvements  in  the  construction  of 
8team*engines.     Dated  November  17,  1803. 

James  Bevans,'  of  Castle-stl^et,  City-rbad,  in  the? 
county  of  Middlesex,  Carpenter,  being  one  of  the  society 
of  the  people  called  Quakers  ;  for  methods  of  applying 
machinery  for  the  purposes  of  more  expeditiously  stri- 
king, or^sticking  mouldings,  and  for  fabbetting,  ploughs 
ing  or  grooving,  fluting,  and  excavating,  wood,  in  eveygr 
manner,  now  usually  performed  by  any  kind  of  plane^ 
Dated  November  19,  1803.  ^ 

George  Penton,  of  New-street-square,  in-  the  city  of 
London,  Brass-founder;  for  an  improvement  on  lampsy 
commonly  called  Argand's  lamps. 
bated-November  If ,  1803*  '        -  * 
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Specification  if  the  Patent  granted  to  Stephen  Hooper, 
•  of  Walworth  y  in  the  Pariah  of  Saint  Mary^  Newington^ 
in  the  County  of  Sarrti/y  Gmlleynan  ;  for  certain  Ma- 
chines or  Machinery^  upon  improved  Principles^  and 
Methods  of  using  the  samcy  for  the  Purpose  of  cleansing 
pf  dry  and  other  Harbours ^  Rivers y  Creeks ,  Bars  of  liar- 
hoursy  and  preventing  Bars  ftvm  makings  reducing 
Banks  or  Shoals^  opening  a  Channel  through  Sands  dt 
Sea  J  or  clearing  axvay  the  Sand  or  Beach  to  get  (ff  Ships 
grounded  by  Occident  dr  Stress  ff  JVtather  on  Sands,  aHd 
for  other  Purposes,     Dated  February  3,   1803f 

With  a  Plate. 

X  O  all  to  wbom  tliese  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Stephen  Hooper  do  herein-  dechire  that  my  said 
invention  is  described  by  the  above  drawinjj:s,  and  the  fol- 
lowing explanation  thereof;  that  is  to  say :  l  in-.  I  (PI,  VII), 
the  apparatus  for  the  back  water  and  the  reservoir,  which 
may  be  erected  either  in  a  concave  form,  or  any  other  which 
Vol.  IV. — Second  Series.  Y  local 


162    Patent  for  Machinery  for  cleansing  Ilarboum, 

local  circumstances  may  require,  in  any  place  where  tho 
waves  of  the  sea  come  up  to  the  harbour's  ipouth  or  near 
to  it,  as  at  the  letter  A.  It  may  be  built  of  any  dimen- 
sions with  timber  or  other  materials ;  but  the  larger  th« 
reservoir  the  greater  will  be  the  force  of  the  back  water, 
and  the  proportion  should  bp  ahput  thirty  feet  in  length 
to  twenty  in  breadth.*  If  built  of  timber,  a  number  of 
square  piles  B  must  be  placed  at  about  two  feet  asunder, 
and  of  such  a  length  as,  when  driven  sufficiently  deep, 
to  leave  the  upper  part  of  them  on  a  level  with  the  top  of 
the  pier-head.  A  row  of  these  piles  being  placed  in  front, 
another  row  must  be  driven  close  to  the  pier-head  to 
answer  to  it,  and  a  range  to  form  each  end.  The  front 
and  back  rows  must  be  strongly  fixed  or  locked  together 
by  timber  C,  framed  across  and  keyed,  aqd  the  piles  ^t 
the  ends  in  like  manner ;  for  fhe  whoje  must  be  suffice 
ently  strong  to  confine  the  body  of  water  contained  iq  it ; 
and  to  withstand  the  action  of  the  sea  against  it,  the 
front  part  of  the  reservoir,  ancj  the  end  next  the  sea,  must 
be  supplied  with  a  number  of  blocks  or  pieces  of  timber 
D,  about  twelve  inches  square,  framed  between  the  piles 
from  the  bottom  to  the  top,  to  be  flush  or  square  with 
the  inside  of  the  pilfcs,  for  valves  to  shut  against ;  thcso 
blocks  must  be  placed  about  one  foot  asunder,  and 
thus  openings  will  be  formed  between  the  piles  of  about 
two  feet  wide,  by  one  foot  deep.  The  whole  of  the  front 
and  the  end  next  the  sea  must  be  formed  with  these  open- 
ings, to  each  of  which  a  flap,  or  valve  E,  must  be  so  fixed, 
that  it  may  open  .inwards,  and  freely  admit  tho  water, 
when  the  waves  drive  against  the  reservoir  ;  and  then, 
by  closing  when  the  wave  draws  back,  prevent  the  water 
from  returning.  Thus  a  large  quantity  of  water  will  be 
pontinually  collecting.  The  bottom  of  this  reservoir 
piust  be  covered  with  stones  or  boards  to  prevent  thp 
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vt^ter  passing  through  ;  the  back  part  of  it  and  the  side 
n^xt  the  harbour  must  b^  strongly  planked  within  the 
piles  to  confine  the  water,  that  part  only  excepted  which  ' 
communicates  with  the  tunnel.  For  at  the  lower  part  of 
the  reservoir,  on  the  side  next  the  !iarbbur,  a  sufficient 
opening  must  be  left  to  admit  the  m<.  uth  of  a  tunnel,  or 
tube  FF  of  proper  dimensions  and  length  to  convey  the 
water  from  the  reservoir  to  the  upper  part  of  tho  bar-' 
hour.  This  tunnel  or  tube  FF  must  be  fixed  along  by 
the  inside  of  the  pier-head  close  to  the  ground,  and  iilled 
with  a  number  of  sluices  GG,  about  ten  feet  distant  from 
each  other.  In  cleansing  a  dry  liar b our,  the  person  em- 
ployed to  superintend  the  business  must  at  high  water 
open  the  sluice  next  above  the  water's  edge  ;  and  wiien 
the  sea  runs  high,  the  next  below  it  (for  the  water  in 
the  tuntiel  will,  by  the  action  of  the  waves  on  the  reser- 
voir, be  considerably  higher  than  tlie  tide  itself,  or  level 
of  the  water  in  the  harbour;  ^nd  the  current  from  the 
sluice  or  sluices  will  drive  the  »il  it  meets  with  into  the 
water) ;  and  as  the  tide  ebbs  h'3  must  open  another  sluice, 
and  then  another,  during  the  wliole  ebb  or  while  the  water 
will  flow  from  them,  which  it  will  do  at  all  times  when  the 
waves  beat  against  the  reservoir  ;  this  process  will  scour, 
from  each  part  of  the  harl)our  along  tlie  head  in  succes- 
sion, a  quantity  of  soil  proportioned  to  the  height  of  the 
tide,  and  of  tlie  "water  (hiven  into  the  rcMMvoir. 

Fig.  2.  Horizontal  winchnill.  A,  the  oak  part  of  the  mill 
which  may  he  built  upon  an  octagon  square  or  any  other 
form,  from  twenty  feet  diameter  more  or  less,  by  fourteen 
feet  deep  more  or  less,  with  po^ts  B,  to  be  braced  or  other- 
wise secured  ;  the  outside  to  open  and  shut  like  Vcne-  . 
eian  blinds,  D  D,  or  with  a  number  of  valves,  or  wit?i 
shutters,  or  otherwise,  either  on  an  horizontal  or  per- 
pendicular direction,  to  admit  the  wind  coming  into  the 
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building  on  the  weather  sidei  and  to  fall  down  or  shut  ti^ 
prevent  the  wind  going  out  on  the  leeward  side  on  the  top 
of  the  building.  At  E,  must  be  a  bay  or  circle  for  a  flj 
wind  wheel  F  G,  to  work  between  in  a  horizontal  di* 
rection ;  this  fly  wheel  F  G,  is  fixed  upon  an  upright 
shaft ;  the  inside  part  of  this  wheel  next  the  shaft  at  G, 
must  be  boarded  close,  about  seven  feet  and  a  half  from 
the  centre,  to  form  a  rim  fifteen  feet  diadieter,  more  or 
less,  to  fasten  thiity  floats  or  flyers  upon,  more  or  less^ 
of  a  length  to  .work  as  close  to  the  bay  or  circle  at  E,  as. 
possible,  each  float  two  feet  and  a  half  broad,  more  or 
less,  fixed  upon  an  angle  of  about  ten  degrees,  more  or 
less.  This  mill  may  be  built  on  any  suitable  building  to 
carry  forward  any  kind  of  manufactory. 

Fig.  3,  is  a  machine  for  pecking  up  rocks  under  water, 
so  as  to  open  or  assist  in  making  a  navigation,  A  A,  two 
views  of  a  lighter  or  vessel,  B  BB  B,  are  peckers  pre- 
pared for  pecking  of  stone  fixed  at  the  end  of  iron  bars 
or  spars  C  C  C  C,  of  a  sufficient  length  to  reach  the 
pecks  the  vcsoel  is  riding  over,  the  upper  end  of  the  bars 
or  spars  to  have  a  number  of  notches  to  hook  upon 
catches  as  are  fixed  on  tlie  side  of  the  ve.siiel,  these  peck- 
ers are  worked  by  the  rolling  of  the  vessel ;  m  hen  the  side 
is  down  the  notch  on  the  s[)iir  or  bar  hooks  to  the  catch 
at  ay  on  the  side  of  the  ve.>sel,  and  when  that  side  rolljf 
up  the  hiwer  part  of  the  spar  or  bar,  presses  against  the 
ship's  siile  at  d,  frees  the  catch  at  (/,  and  the  pecker 
falls  down  with  velocity  to  peek  np  the  stoi.e  at  the  bot- 
tom. F.ach  bar  or  spar  must  haw*  a  guide  at  ^,  to  steady 
the  upper  end  with  a  roller  at  the  back  j^art,  to  let  the 
i-par  slip  up  and  down,  by  which  there  must  bo  a  weight 
banging  on  a  pulicy  fixed  on  t!ie  centre  of  the  vessel" 
ronnnunic  iting  to  the  roller,  to  draw  the  upper  end  of 
r'ne  spar  (•':  bar  to  the  vesseFs  side  on  her  rolling  down, 
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and  to  admit  of  its  freeing  the  catch  on  her  rolling  up. 
/  the  weight,  g  the  pully,  A  the  roller.  These  peckers 
may  be  fixed  by  difl'erent  machinery,  to  work  by  the  mo- 
tion of  the  vessel.  Where  the  vessel  has  no  motion,  the 
peckers  may  be  worked  by  the  roller  D,  working  round 
this  roller,  extending  fore  and  aft  on  each  side  of  the 
vessel  ^s  far  as  the  peckers  extend,  with  a  number  of 
cogs  about  three  parts  round  the  roller,  for  a  set  of  cogs 
fixed  to  each  spar  or  bar  to  work  into.  On  the  rollers 
going  round,  the  bar  is  raised  up  till  it  comes  to  that 
part  of  the  roller  where  there  are  no  cogs,  when  it  frees 
itself  and  drops  down  with  velocity  to  peck  the  stone. 
'I'hesc  rollers  may  be  put  in  motion  by  manual  labour, 
horse,  wind,  or  water,  and  may  be  worked  by  different 
machinery. 

Fig.  4,  a  shifting  keel  to  assist  ships,  hoys,  barges,  or 
other  vessels  in  going  to  windward.  AAA  represents 
the  bottom,  side,  and  end  of  a  barge.  The  keel  forty 
feet  long,  more  or  less,  in  three  pieces  or  lengths  B  B  B, 
more  or  less,  two  feet  deep  by  three  inclies  tliick,  more 
or  less,  to  fasten  together  at  the  ends  by  hooks  and  rings, 
or  otherwise^,  which  form  a  joint  convcuiont  for  putting 
together  or  taking  to  pieces.  On  tlie  upper  and  lower 
edges  of  the  keel  at  each  joint,  and  in  the  middle  part  of 
the  after  length,  and  the  fore  part  of  the  foremast  length 
are  chains  fixed,  as  at  a,  i,c,  rf,  to  confine  the  keel  to 
the  bottom  of  the  vessel  in  a  perpendicular  direction,  and 
to  keep  the  middle  part  of  the  after  length  in  the  centre 
of  the  bottom  at  a,  the  chains  to  be  confined  a^  tight  as 
possible.  The  other  three  pair  of  chains,  bed,  when 
going  to  windward,  a  portion  of  each  chain  must  be 
veered  away  from  the  lee  side  to  kacp  t)ie  keel  straight 
one  part  with  the  other,  about  four  degrees  from  a  line 
with  the  main  keel  or  middle  line,  fore  and  aft  with  the 
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Tcsscl  as  p^  the  figure  ;  the  keel  being  in  this  position  wilt 
4raw  the  vessel  to  windward  when  going  through  the 
water ;  observe  when  the  chainf^  to  leeward  are  veered 
away  to  take  in  those  to  windward,  and  when  put  about , 
to  veer  away  the  other  chains  to  shift  the  keel  on  the 
opposite  angle,  but  on  making  short  tacks  the  keel  may 
be  kept  centering  fore  and  aft,  by  taking  in  on  each  side 
an  equal  quantity  of  the  chains ;  if  the  vessel  will  not  stay 
with  a  conHnon  helm,  by  veering  away  the  chain  d^  till 
the  foremost  length  of  the  keel  is  about  four  degrees  more 
across,  will  assist  in  bringing  her  about.  When  the  water 
is  too  shallow  for  the  keel,  by  slackening  the  lower  chain 
on  one  side,  and  taking  in  those  on  the  opposite  side 
will  trace  the  keel  to  lay  flat  to  the  bottom  of  the  vessel^ 
or  it  may  be  taken  on  board  ;  this  keel  may  be  made  all  in 
one   piece,    made  fast  by  joints,   hooks,  or  otherwise, 
to  the  side  or  bottom  of  the  main  keel,  to  admit   of  its 
hanging  up  and  down,  and  kept  in  that  position  by  ciiainf^ 
ropes,  or  otherwise,  to  admit  of  its  being  traced  up   to 
the  vessel's  bottom,  or  her  taking  tlie  ground  or  coming 
into  shallow  water. 

Fig.. 5,  two  views  of  a  lighter  or  vessel  for  scouring 
away  bars,  &c-  A  A,  lighter  or  ves'>el  forty  feet  loiig^ 
more  or  less,  by  sixteen  feet  broad,  more  or  less,  witS^ 
three  wells  at  the  bottom,  15  C  D,  one  on  each  side  and 
one  in  the  centre,  the  bottoms  to  be  level  with  each 
other  from  side  to  side  of  the  vessel,  tlie  middle  well  C\ 
to  be  ten  feet  square,  more  or  less,  the  sides  straight  up 
about  three  feet,  more  or  less,  and  then  to  contr^ict  to 
about  eight  feet  at  the  fop,  more  or  le?s,  and  may  be 
built  up  of  a  height  level  with  the  deck  ;  the  two  side 
wells  Band  D,  twenty -eight  feet  long,  more  or  less,  the 
sides  rtcxt  the  well  C,  may  be  continued  upright  about 
three  feet,  and  then  a  deck  laid  across  to  make  the  upper 
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part  lights  the  euds,  forward  and  aft,  to  be  built  up 
square  with  the  top  of  these  side  wells,  the  whole  to  he 
made  water-tight.  Tc  -et  the  water  into  the  outer  wells  B 
and  E,  must  be  six  bMes,  more  or  less,  E  E  E  E  E  E,  cut 
through  each  side  of  the  vessel's  bottom,  each  hole  to  be 
about  twelve  inches  square,  the  lower  part  level  with  the 
bottom  of  the  well,  the  foremast  and  aftermast  of  these 
holes  to  be  kept  as  near  to  the  ends  as  convenient,  and 
the  others  divided  at  nearly  equal  distances,  to  have  a 
valve  on  the  inside  of  each  hole  to  admit  of  the  water 
flowing  into  the  well,  on  the  side  rolhng  down,  and  closing 
t)n  the  vessel's  raising  up,  to  prevent  the  water  returning 
put  again  ;  the  wells  B  and  D,  communicating  with  the 
weU  C,  by  four  lioles  F,  through  that  part  adjoining  l»he 
side  wel|s  B  D,  with  valves  on  the  inside  of  the  wells  C, 
to  admit  of  the  water  discharging  from  the  outside  wells 
into  well  C,  and  prevent  its  returning,  by  which  means 
a  body  of  water  will  be  raised  in  well  C,  above  the  level 
pf  the  water  without  side  tiie  vessel,  in  proportion  to  the 
rolling  of  the  vessel  by  the  agitation  of  the  sea  or  by 
Other  means.  The  water  may  be  raised  likewise  by  the 
vessel's  pitching  ;  when  the  water  flows  in  tl)e  fore  part  of 
the  side  wells  B  and  D,  and  when  raising  up,  there  being 
a  middle  partition  in  tlie  side  wells  at  G,  tlie  water  wiH 
discharge  itself  into  the  middle  well  at  F,  the  same  ia 
the  after  part  of  the  vessel  when  falling,  and  raising  the 
head  of  the  water  in  well  C,  is  conveyed  into  a  trunk  or 
$mall  well  H,  about  two  feet  square,  communicating 
with  a  hole  cut  through  the  vessel's  bottom,  as  near  the 
centre  as  convenient  to  admit  of  a  tunnel  I,  to  convey 
the  water  through  to  reach  down  to  the  ground  to  scour 
^way  all  the  soil,  &c.  This  tunnel  may  be  made  of  can- 
vas or  other  fit  materials  of  different  lengths  to  lace,  or 
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otherwise  fasten  together,  to  lengthen  or  shorten  as  the 
depth  of  water  may  requh'e. 

Fig.  6,  improvements  upon  a  water-wheel  for  raising 
water  secured  by  patent,  bearing^  date  the  tenth-  day  of 
November,  one  thousand  eight  hundred  and  one^  as  de« 
scribed  in  my  specification.  A,  a  square  case  or  cylinder 
made  water-tight  seven  feet  wide,  more  or  less,  by  thir- 
teen ieet  long  or  high,  more  or  less  ;  B  B  B,  the  bay  or 
reams  for  the  wheels  to  work  between  ;  C  C  C,  the  wheels 
for  raising  the  water  with  four  floats,  more  or  less,  fixed 
on  one  shaft  F  ;  D  D  D,  a  floor,  or  partition  under  each 
wheel,  made  to  hold  water  with  eight  holes  FEE,  more 
or  less,  of  a  sufficient  size  to  admit'  of  the  water  coming 
through  each  bole  to  have  valves  E  E  E,  fixed  with  hinges 
or  otherwise  on  one  side,  the  other  side  permitted  to  open 
about  seven  inches,  which  will  cause  the  water  that 
comes  throuj^h  to  flow  in  a  circular  direction,  contrary  or 
opposite  to  that  which  the  wlieel  works  upon,  which  will 
assist  the  raising  of  the  water.  These  partitions  and 
bays  for  the  wlieels  to  work  in  must  be  kept  about  three 
feet  asunder,  or  as  far  as  one  wheel  will  raise  tlie  water 
up  for  the  other  to  take  hold  of  it ;  and  by  increasing  the 
number  of  water  wliecls,  &c,  the  water  may  be  raised  to 
any  height,  and  the  pace  or  velocity  for  the  wheels  to 
work  to  raise  the  water,  will  be  about  sixty  revolutions 
per  minute. 

Fig.  7,  A,  a  water- wheel  fixed  upon  an  horizontal  direc- 
tion, 12  feet  diameter,  from  tlie  outer  part  of  the  floats, 
more  or  Ic-s  ;  B  B  B,  16  floats,  more  or  less,  2  feet  long  by 
2  feet  broad,  more  or  less,  fixed  on  an  angle  of  ten  de- 
grees, more  or  less,  on  the  outer  rim  of  tiie  wheel  at  A, 
eight  feet  diameter  covered  with  boards  close  home  to 
the  shaft,  to  prevent  the  water  passing   through.     Tb^ 
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wheel  is.  fixed  on  a  shaft  C,  the  lower  end  working  in  a 
step  fixed  on  the  ground,  the  wheel  being  fixed  on  the 
shaft  upon  a  level  with  the  tail  water  in  a  bay  D  D,  for 
the  floats  of  the  vessel  just  to  work  clear,  and  built  secure 
to  prevent  the  water  from  dispersing  with  an  opening  to 
that  part  next  the  sluice  at  £,  to  admit  of  the  water 
flowing  or  forcing  under  the  wheel  A,  which  will  put  the 
wheel  in  motion,  with  a  power  equal  to  the  head  9f 
water.  The  floats  of  this  wheel  may  be  put  upon  a  per- 
pendicular direction  as  Fig.  9. 

Fig.  8,  a  water  wheel  and  tunnel  for  scouring  awajr 
sand  or  loose  soil  for  getting  a  ship  off  the  sand  or  main  ; 
A,  the  water  wheel  six  feet  diameter,  more  or  less,  de- 
scribed in  section  of  the  wheel,  Fig.  6-  B  B,  the  frame 
seven  feet  square,  more  or  less,  of  a  sufficient  depth  for 
the  wheels  to  work  clear  of  the  bridge-trees  C  C,  for  the 
upper  and  lower  gudgeons  of  the  shafts  that  the  wheels 
A  E  and  F,  are  fixed  on  to  work  clear.  ^  1>  D,  a  circle  or 
bay  for  the  water  wheel  A  to  work  between.  F,  a  cog 
wheel  about  twenty-seven  inches  diameter,  working  into 
a  cog  wheel  £,  about  nine  inches  diameter,  fixed  on  tl^ 
main  ^laft  that  the  water  wheel  A  is  fastened  to.  At  the 
upp^  end  of  the  gudgeon  of  the'  shaft  that  wheel  F  is 
^xed  upon,  is  an  universal  joint  affixed  'with  a  book  or 
an  eye  to  &sten  the  end  of  a  small  cable  or  Irawser  G, 
by  turning  round  of  which,  will  put  tlie  water  wheel  A 
in  motion  ;  the  frame  B  being  covered  over  with  canvas 
or  other  fit  materials,  to  prevent  tlie  water  dispersing  out 
at  the  top,  except  upon  one  square,  where  an  opening 
must  be  left  about  two  feet,  with  a  short  tunnel  H,  point- 
ing down  to  direet  jjbe  force  of  the  water  to  scour  away 
the  ground :  the  frame  B  B  must  have  a  ring  at  each 
corner  to  fix  ropes  K  K  K  K,  to  lower  the  frame  down 
within  about  one  foot  of  the  ground,  and  a  rojUe  to  each 
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of  the  outer  corners  to  guy  the  frame  to  that  part  of  the 
ship  where  the  ground  is  wanted  to  be  scoured  away  V 
the  cable  G  being  fastened ,  one  end  to  the  shaft  that 
wheel  F  works  upon,  the  other  end  brought  on  board  and 
fastened  to  a  hook  with  an  universal  joint,  the  work  may 
be  put  in  motion  by  a  wye  wheel  with  an  endless  rope 
winch,  or  other  proper  means  prepared  for  the  purpose, 
to  fix  at  any  part  of  the  ship  ;  the  cable  to  be  guyed  up 
at  different  parts  as  at  1 1 1,  to  lead  it  clear.  N.  B.  The 
multiplying  wheels  F  and  E,  if  required,  may  be  fixed 
with  the  wye  wheel,  &c.  &c.  to  work  at  the  upper -end 
of  the  cable  on  board  the  ship,  and  the  lower  end  of  the 
cable  being  made  fast,  as  before  described,  to  the  upper 
end  of  the  shaft  of  tlie  water  wheel  A. 

Fig.  9,  a  wheel  twelve  feet  diameter  with  a  rim  A  A 
on  the  outside,  to  which  the  upper  part  of  the  floats 
B  arc  fastened.  These  floats  are  to  be  thirty  inches  long, 
more  or  less,  fixed  upon  an  angle  of  ten  degrees,  more 
or  less,  and  connected  together  by  a  rim  C  C  at  the 
lower  ends,  which  rim  must  be  kept  down  close  to  the 
bay  E,  Fig.  2,  and  at  D  D,  Fig.  7,  to  prevent  as  little 
wind  or  water  as  possible  passing  under  the  vessel.  The 
upper  end  at  rim  A  A  being  closed  into  the  centre,  to 
prevent  the  wind  or  Water  passing  through  that  part  of 
the  wheel,  the  wheel  will  be  put  into  motion  by  die 
water  acting  against  the  parts  in  passing  through,  ac- 
cording to  the  head  of  water  ;  this  wheel  may  likewise  be 
worked  perpendicularly,  the  open  part  or  the  rim  at  the 
end  of  the  floats  C  C,  to  work  as  close  to  one  side  of  the 
bay  as  possible  for  the  wheel  to  have  freedom  to  work ;  by 
letting  the  water  into  the  wheel  through  that  side  of  the 
ends  to  which  the  floats  are  fastened,  fronting  the  stream 
or  tide  when  the  wat^r  is  forcing  through  between  the 
floats,  will  put  the  wheel  in  motion  to  carry  forward  any 
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woA  accotding  to  the  strength.  .N.  B.  When  the  wheel . 
is  made  to  work  iu  the  tide,  then  the  floats  may  be  twelve 
feet  long,  more  or  less.  The  scouring  away  the  ground 
for  getting  ships  off  the  sand  (as  per  Fig.  8.)  being  an 
entire  new  principle,  though  it  is  evident  it  may  be 
performed  by  various  other  machinery,  yet  I  cooceivfi 
that  will  be  an  infringement  of  my  Patent. 
In  witness  whereof,  &c. 


Specification  of  the  Patent  granted  to  James  Bevans^  of 
Castle  Street,  City  Jtoady  in  tJie  County  of  Middles^, 
Carpenter,  being  one  of  the  Society  of  the  People  called 
Quakers;  for  Methods  of  applying  MaclUnery  for  the 
Purposes  of  more  expeditiously  striking  on  sticking 
Mouldings,  andfor  rabbetting,  ploughvig,  or  grooving^ 
ftuting,  and  excavating  Wood  in  every  Manner  Aum 
usually  performed  by  any  Kind  of  Plane. 

Dated  November  19,  1803. 
With  a  Plate. 

X  O  all  to  wlioai  these  presents  shall  come,  &o. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 
I  the  said  James  Bevans  do  declare,  that  the  object  of 
my  invention  is  to  perform  the  operations  of  striking  or 
sticking  mouldings,  rabbetting,  ploughing,  grooving, 
fluting,  or  excavating  wood  in  a  n^uch  more  expeditious 
manner  than  that  now  practised,  by  substituting  in  lieu 
of  manual  labour  the  machinery  hereafter  described. 

These  operations  are  to  be  performed  by  the  planes 
or  other  instruments  now  used  for  similar  purposes,  or 
with  such  alterations  as  are  necessary  to  adapt  them  to 
the  machinery.  These  instruments  are  to  be  used  either 
singly  or  combined  in  any  number,  according  to  the 
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entirely  omitted,  the  quadrants  being  retained  in  their 
position  by  sliding  in  grooves,  fixed  a  litcJe  above  their 
centres,  in  which  case  stops  are  to  be  affixed  at  each  end 
of  the  stroke  to  tilt  the  quadrants,  and  by  this  means  ef- 
fisct  the  purpose  intended  to  be  answered  by  the  bearing 
shaft,  of  supporting  that  end  of  the  pknes  which  is  off 
the  wood,  by  throwing  (be  pressure  of  the  quadralits  op 
the  other  end  of  the  same ;  but  in  this  case  the. connect- 
ing rod  must  be  fixed  to  the  box  or  firame. 
'  The  Figs,  t,  2,  3  and  4,  are  drawn  to  a  scale  of  three 
inches  to  the  foot.  And  Fig.  5,  is  drawn  to  the  icale  of 
half  an  inch  to  the  foot  *. 
In  witness  whereof,  &c. 


Specykatim  of  the  jpateni  granted  to  Elizabeth  Bell, 
qf  Hampsteadj  in  the  Countjf  of  Middlesex ,  Spinster  ; 
for  an  artificial  Method  of  sweeping  Chimneys,  and  of 
constructing  them  in  such  a  Manner  as  to  lessen  the  Dan- 
ger and  Inconvenience  from  Fije  and  Smoke. 

Dated  May  10,  1803. 

X  O  all  to  whom  these  presents  shall  come,  kc. 
Now  KNOW  YE,  that  I  the  said  Elizabeth  Bell,  in  pursuance 
of  the  said  proviso,  in  the  said  letters  patent,  do  hereby  de- 
scribe and  ascertain  the  nature  of  my  said  invention,  and  in 
what  manner  the  same  is  to  be  performed  ;  that  is  to  say  : 
My  artificial  method  of  sweeping  chimneys  is  carried  into 
effect  by  means  of  certain  apparatus,  fixed,  or  applied, 
or  used  at  the  top  and  bottom  of  the  flue  of  any  chimney, 
by  means  of  which  a  chain  or  rope  can  be  drawn  up  and 
down,  and  is  made  to  carry  certain  other  apparatus,  con- 
sisting of  brushes  or  scrapers,  or  other  fit  instruments  for 

*  These  drawings  have  been  reduced  to  suit  the  siie  of  our  plate. 
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cleansing  the  chimneys,  and  I  do  construct  and  make  afl 
th«  said  apparatufs,  instruments,  and  things  so  intended 
to  be  used,  of  various  forms,  and  in  various  relative  ope^ 
rations,  as  are  hereafter  more  particularly  set  forth ;  that 
is  to  say : 

First,  I  fix  on  the  top  of  the  chimney,  or  stack  rf 
chimneys,  a  frame,  consisting  of  rods  of  iron,  or  other  fit 
metal  or  materials,  united  at  top  either  by  cross  bars  or 
otherwise,  or  meeting  in  a  point ;  which  said  frame  is 
intended  to  form  a  support  for  one  or  more  puUies  or  rol- 
lers, for  the  purpose  of  leactiiig  or  conducting  a  metallic 
chain  or  rope  from  the  bottom  of  the  chimney  to  the  top, 
and  thence  downwards,  to  support  and  work  the  sweeping 
apparatus ;  should  any  apprehension  be  entertained,  that 
the  point  of  the  above  bars  should  attract  lightning,  the 
usual  conductors  may  easily  be  attached  to  it. 

Secondly.  One  of  the  sweeping  apparatus  consists  of 
a  block,  body,  or  main^piace  of  wood,  or  other  proper 
material,  in  the  form  of  a  square  prism,  or  of  such  other 
form,  and  of  such  length,  as  may  be  found  convenient 
with  regard  to  the  chimneys  intended  to  be  swept,  and 
«  pipe  or  tube  is  to  be  passed  through  the  middle  of  the 
said  block,  body  or  main-piece,  and  fixed  therein,  usually 
mo  the  direction  of  the  greatest  dimension  or  length  of 
^he  same.    One  extremity  of  the  chain  before  described 
is  fixed  to  the  Upper  part  of  the  said  block,  body  or  main- 
piece,  and  serves  to  raise  or  lower  the  sweeping  apparatus 
^r  sweeper  when  introduced  into  the  chimney,  and  the 
other  part  of  the  aforesaid  chain,  after  passing  over  the 
pulley  or  rollers  at  the  top  of  the  chimney,  is  returned 
and  conveyed  down  to  the  bottom,  through  the  said  tube, 
^hicb  defends  and  prevents  it  from  touching  or  injuring 
the  other  parts.of  the  said  sweeping  apparatus.     It  must, 
^refore,  be  understood,  that  the  position  of  the  said 

block, 


%Ukk^  body  or  maio-pioce  when  in  the  cbimoey  mnat 
iiiually  be  such  that  the  said  tube  will  be  in  aQ  upright  po- 
rtion. To  the  sides  of  the  said  block,  body  or  maio-piecc 
«e  affixed  certain  levers  or  bars,  each  moving  aevenJIj 
on  its  own  joint  in  planes  of  direction,  or  from  the  centra^ 
t«be  aforesaid ;  but,  nevertheless,  so  loosely  as  to  the  said 
joint  tiiat  tlic  said  lever  shall  be  also  capable  of  moving  t^ 
the  right  and  to  the  left  of  the  said  several  planes  of  mo- 
tion. The  joint  in  each  of  the  said  levers  is  usoaliy  af 
some  point  nearer  the  uppef  than  the  lower  extremity 
thereof,  and  the  said  lower  extremities  are  fitted  up  or 
armed  with  brushes  or  brooms  of  hair  wire,  or  other  fit 
material,  or  scrapers  of  wood  or  metal,  for  th^  purpose  of 
•weeping  and  cleansing  the  chimney,  ^eu  the  sweeping 
apparatus  shall  be  drawn  up  and  down  by  means  of  the 
chain.  From  each  of  the  said  levers  I  pass  a  cord  or  rope 
over  a  pulley  duly  placed  in  the  block,  body  or  main-piece  . 
aforefaid,  wherein  the  same  is  fastened  to  a  weight  lodged 
within  a  cell  to  the  said  block,  body  or  main-piece,  and 
the  said  weights  serve  by  their  reaction  to  urge  the  lower 
extremities  of  the  levers  outwards  against  the  sides  of  the 
chimney  with  a  due  pressure,  and  the  levers  on  each  sidf 
are  provided  with  strings  and  a  weight  as  afoiiesaid. 

Or  otherwise,  I  produce  the  same  outward  pressure  by 
means  of  springs  of  the  kind  called  curb-springs,  or  of 
anv  other  of  the  well-known  forms  proper  to  answer  that 
purpose. 

And  faxther,  I  cause  other  ropes  or  cords  to  pass  from 
the  lower  branches  of  the  said  levers  through  a  ring  or 
eye,  and  over  a  friction  roller  o^  rollers,  near  the  extre- 
mity of  the  middle  tube  before  described,  in  such  a  n>an- 
ner  that  all  the  said  ropes  shall  unite  in  one,  and  pass 
downw^ds,  so  as  to  give  t*ie  workman  pr  -operator  the 
power  of  drawing  the  lower  branches  together  when  any 

occasion 
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occasion  may  render  the  same  necessary.  The  tube  or 
pipe  must  be  long  enough  above  the  top  of  the  levers  to 
pass  up  the  pot  at  the  top  of  the  chimney,  and  must  be 
armed  or  fitted  with  a  proper  brush  to  sweep  and  cleanse 
the  upper  part  of  the  chimney  above  the  space  where  the 
sweeper  is  allowed  to  ascend,  and  the  ascent  of  the  said 
sweeper  must  be  limited,  by  means  of  a  stop  of  any  fit 
figure,  to  apply  against  the  fmming  at  top,  when  itt 
sweeper  is  at  ita  intended  limit* 

TJiirdly,  Instead  of  the  sweeper  herein-bef ore  described , 
I  sometimes  construct  and  use  another  middle  or  inter- 
mediate apparatus,  consisting  of  a  structure  of  the  form 
of  an  egg,  or  nearly  so,  made  of  wood  and  leather,  or  other 
flexible  material,  and  covered  with  brushes  of  hair  or  wire, 
or  scrapers,  as  may  be  requisite.  I  call  this  my  elastic 
sweeper,  and  1  construct  the  same  of  three,  four,  or 
more  pieces  of  wood  coimected  together  longitudi* 
nally,  or  otherwise,  in  the  direction  intended  to  coin- 
cide with  that  of  the  tlue  of  the  chimney.  And  as 
it  is  my  intention  that  the  said  pieces  of  wood  should 
possess  a  power  of  elastic  expansion  or  relative  mo- 
tion outwards,  and  also  yield  inwards  when  compressed 
by  tlie  narrowness  of  the  flue,  or  by  any  other  force,  I 
connect  and  join  the  same  by  means  of  leather  or  clotli, 
in  the  manner  of  bellows,  or  by  cords,  or  jointed  rods,  or 
otherwise,  so  as  to  admit  of  the  said  expansion  or  relative 
motion ;  and  I  give  and  produce  the  requisite  elasticity  by 
springs  duly  placed  within  ;  and  tlie  said  springs  may  be 
strait  or  helical,  or  of  any  other  figure,  provided  only 
that  the  same  be  so  made  and  placed  as  to  cause  the  said 
pieces  of  wood  duly  to  recede  from  each  other,  whenever 
the  absence  of  external  pressure,  or  the  state  of  the  lea- 
ther, or  flexible  connecting  material,  shall  permit  the  said 
e&ct.  The  elastic  sweeper  here  described  being  drawn  up 
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«nd  ^orwQ  the  flue  of  any  chimney  ^  will  sweep  and  cleanB^ 
the  same,  and  will,  in  some  cases,  be  preferable  to  the 
sweeper  first  described. 

Fourthly,  The  apparatus  at  the  bottom  of  the  chimney 
consistsof  aframeof  wood,  or  other  material,  so  made 
as  entirely  to  cover  the  front  or  opening  of  the  cfainmey 
into  the  room,  and  to  defend  the  iiearfh,  the  grate,  and 
.the  apart  inenty  firom  the  soot.  The  use  and  application 
of  this  frame  afibrds  sufficient  instruction  to  a  workman  to 
.construct  the  same.  Upon  the  frame  within  the  chimney 
I  place  two  or  more  rollers,  for  the  purpose  of  working 
the  chain,  by  means  of  bandies  attached  to  the  axis^ 
which  pass  through  the  wooden  frame  into  the  apartment ;  • 
so  that,  with  one  roller  to  raise,  and  another  to  draw  down 
the  sweeper,  the  whole  operation  becomes  perfectly  ma« 
nageabk  and  easy.  And  I  usually  form  an  opening  in  the 
frame,  closed  by  a  flap  or  door,  through  which  the  work- 
ing can  be  occasionally  examined,  and  the  cords,  chains^ 
or  strings,  for  regulating  the  levers,  may  be  accessible, 
and  every  other  necessary  attention  paid  to  the  process. 

Fifthly,  I  do  likewise  carry  my  said  artificial  me- 
thod into  effect,  in  other  cases,  by  an  apparatus  con- 
sisting of  rods  of  iron  fixed  at  the  top  of  the  chimney  as 
before,  but  terminating  in  one  common  place  of  junction^ 
from  which  a  spindle  or  vertical  bar  descends  into  the 
chimney,  and  serves  as  the  support  for  a  frame,  either 
square,  or  nearly  answering  to  the  figure  of  the  chimnrey , 
within  which  it  is  thus  supported  on  a  level,  without 
touching  the  walls,  and  serves  to  support,  sustain,  or  bear 
out  a  chain  near  the  waUs  or  inner  surface  of  the  chimney  ^ 
and  the  said  chain  carries  a  brush,  or  proper  implement 
or  instruments  for  sweeping  and  cleansing  the  chimney 
when  drawn  up  and  down  therein.  Another  frame,  nearly 
sinular,  is  to  be  placed  at  the  bottom  of  the  chimney, 
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and  the  brush  will  sweep  the  different  parts  or  sides  of  the 
said  chimQey,  accordingly  as  the  same  shall  be  drawn  up 
-  and  down  against  the  different  sides  of  tlie  said  frames; 
and  in  this  construction  or  apparatus  for  carrying  my  said 
artificial  method  into  effect,  I  pass  the  chain  over  a  pulley 
at  the  top  as  before,  but  moreable  by  a  swivel.  And  I  do 
also  occasionally,  or  for  the  most  part,  fix  the  axis  of  my 
lower  rollers  for  the  chain  in  a  swivel-piece,  by  which 
the  same  can  be  adapted  to  the  different  situations  ;  and, 
instead  of  handles  as  aforesaid,  I  work  the  said  rollers  by  a 
crank,  or  by  any  other  obvious  and  well-known  method 
or  means.  In  some  cases  also,  I  place  a  wheel  of  metal 
-or  wood  on  the  said  spindle  or  vertical  bar,  to  regulate 
the  situations  of  the  chain  as  to  the  different  sides  of  the 
chimney ;  and  I  use  the  said  wheel  either  with  qr  without 
« the^  frame  within  the  chimney ;  and  I  regulate  the  said  po-^ 
sitions  or  srtiiations  by  a  rotatory  motion  in  the  said  wheel 
at  tlie  top,  or  by  a  correspondent  and  similar  wheel  at  tbd 
bottom,  at  pleasure.  And  in  all  these,  and  similar  ope* 
rations  described  under  the  title  fifthly,  I  occasionally 
groove  or  flute  the  face  of  my  working  rollers,  in  order 
that  the  chain  may  mgve,  or  be  led  in  any  oue  of  the  same 
at  pleasure.  Or  otherwise,  I  cause  the  chain  to  pass 
through  die  notches  of  a  rack,  for  the  .same  purpase. 

Sixthly,  In  some  chimneys,  instead  of  the  elastic 
sweeper,  I  simply  use  a  cylinder,  fixed  with  brushes  of 
hair  or  wire,  or  scrapers,  which  is  worked  as  first  shewn 
and  explained. 

Seventhly,  I  sometimes  produce  a  rotatory  motion,  by  a 
wheel  filled  with  a  sufficient  quantity  of  cord,  which  is 
put  upon  the  chain,  and  drawn  up  and  down  the  chimney. 

And,  generally,  in  case  the  chimney  required  to  be 
swept  or  cleansed  irhould  be  actually  on  fire,  I  then  attach 
to  the  chain  of.  any  of  the  apparatus  herein-befbre  de^- 
scribed,  a  vessel  of  tin,  or  other  material  not  liable  to  be 
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broken^  and  filled  with  water,  which  vessel  is  provided  with 
s  valve,  or  sheet  or  slider,  at  its  lower  part,  which  maj  be 
opened  by  pulling  a  line  or  small  chain;  and  will  thereby 
permit  the  water  to  flow  out  through  a  simple  aperture  or 
spreading  nozel  ;  and  I,  by  the  means  aforesaid,  convey 
the  said  vessel  to  tiie  place  where  the  fire  is  burning,  or  to 
a  higher  situation,  and  thus  extinguish  the  same  by  let- 
ting out  the  water  from  the  vessel. 

Lastly,  My  method  of  constructing  chimneys  consists  in 
forming  certain  blocks  or  masses  of  brick  or  pottery ,  or  other 
sufficiently  cheap,  durable,  and  incombustible  materials, 
having  a  perforation  of  the  dimensions  of  the  intended  fluci 
and  serving  to  form  a  part  or  poi-tion  of  the  sides  or  walls 
thereof,  as  to  the  whole  circumference  or  dimensions  of 
the  same,  taken  horizontally,  or  in  a  section  across  the 
said  flue ;  and  I  build  the  chimney  by  placing  the  sai4 
blocks,  bricks,  or  masses,  upon  or  beside  each  other,  so 
that  the  cavities  therein  shall  form  one  flue  ;  and  for  the 
n^ore  perfect  application  and  joining  of  the  same,  I 
fkshion  the  said  blocks  or  masses  with  projecting  fittings, 
which  enter  and  close  within  each  other,  as  is  seen  in  some 
snuif-boxcs,  or  with  other  fittings  or  o^'erkppings,  suit- 
able and  proper  for  the  purpose  ;  and  I  make  good  the 
joining  with  mortar  or  plaster,  or  luting  or  loam,  or 
iron  cramps,  with  lead  or  metallic  hooping,  or  in  any 
Other  good  and  workman-like  manner,  so  as  to  exclude 
all  possibility  of  any  communication  of  fire  to  the  beams 
or  other  part  of  the  bouse.  And,  in  order  to  form  the  an- 
gles, deflections,  or  curvatures  of  chimneys,  I  fashion  or 
make  some  pf  my  blocks  or  masses  with  the  faces  of  appli* 
cation  inclined  to  each  other,  and  not  parallel,  as  for  the 
most  part  I  do  make  them  ;  and  I  do  make  the  internal 
cavity,  and  external  surfaces,  of  such  dimensions  and 
^gure  as  may  best  suit  the  intended  purpose. 
^n  witness  whereof,  &c. 
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(Specification  of  the  Patent  gritted  to  James  RoberTIi  ^ 
Abbotsion  Farm^  in  the  'Vomty  of  Southampton^  Yeoy 
772/771,  and  George  Cathery,  of  New  Alresford^  in 
fhe  same  Countj/.  Gentleman  ^  far  completely  and  effec^ 
tually  a^adicalinf  S^nut  from  Wheat ;  and  that  Wheat 
xchen  cleansed  by  this  Invention  will  produce  Flour  of  'as 
good  Quality  and  Value  as  Flo^r  viade  from  Wlieat  (f 
the  best  Growth,     Dated  July  (5,  1803. 

X  O  all  to  whom  these  present^  shall  come,  &c« 
Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
Ve  the  said  James  Roberts  and  George  Cathery  do  hereby 
^escribe  and  ascertain  the  nature  of  our  said  invention^ 
and  in  what  nianner  tlie  same  is  to  be  performedi  as  foU 
lows,  that  is  to  say  ;  The  said  invention  for  eradicating 
fmut  from  wheat  consists  of  mixing  the  same  with  lime 
)nade  from  stone,  or  white  or  grey  chalk,  and  is  used  in  the 
following  manner  ;  namely,  the  lime,  when  slack,  to  be 
sifted  through  a  fine  sieve,  and  then  mixed  well  with  the 
wheat,  in  proportion  to  the  degcee  of  smut,  from  one  to  two 
l)ushelsto  a  load  of  five  quarters;  it  then  must  be  passed 
through  a  machine  ;  in  genenJ  once  will  be  sufficient  to 
sxiake  the  wheat  fit  for  the  miller,  but,  if  intended  for 
fade,  it  will  frequently  be  necessary  to  pass  the  wheat 
through  the  machine  twice,  and  in  some  cases  three 
times.  The  machine  is  made  of  wire,  with  brushes  within, 
fipon  the  same  principle  as  the  machine  in  common  use 
fQr  dressing  fiour,  except  that  the  wire  is  stronger  and 
pfMurser. 

In  witness  whereof,  &c. 
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Jccount  (^some  Experimenis  on  the  Descent  of  the  Sap  q| 
Trees.    By  Thomas  Andrew  Knjght,  Esq. 

From  the  Philosophical  Transactions  of  th^ 
Royal  Soci£t% 

JLn  a  Memoir  which  I  had  the  hoqour  to  present  to  yon 
two  years  ago  *,  I  related  some  experiments  on  trete, 
lirom  which  I  inferred ,  that  their  sap,  having  been  ab- 
sorbed by  the  bark  of  the  root,  is  carried  up  by  the  al- 
burnum or  white  wood,  of  the  root,  the  trunk,  and  the 
bfmncbes :  that  it  passes  through  what  are  there  called 
tbt  Central  vesseb,  into  the  succulent  part  of  the  annual 
siioot,  the  leaf-stalk,  and  the  lenf ;  and  that  it  returns  to 
the  bark,  through  the  retummg  vessels  of  the  leaf-stalk. 
The  principal  object  of  thb  Paper  is,  to  point  out  the 
causes  of  the  descent  of  the  sap  through  the  bark,  ami' 
the  consequent  formation  of  wood. 

These  causes  appear  to  be,  gravitation,  motion  com-- 
Bumicated  by  winds  or  other  agents,  capillary  attraction, 
and  probably  something  in  the  conformation  of  the  ve»-> 
seis  themselves,  which  renders  them  better  calculated  to 
carry  fluids  in  one  direction  than  in  anotlier.     I  shall  be- ' 
gin  with  a  few  observations  on  the  leaf,  irom  which  all 
the  descending  .fluids  in  the  tree  appear  to  be  d^ved. ' 
Tliis  organ  has  much  engaged  the  attention  of  naturalists^ 
jvirticularly  of  M.  Bonnet;  but  their  experiments  have* 
chiefly  been  made  on  leaves  severed  from  the  tree;  and, 
therefore,  whatever  conclusions  have  been  drawn,  standi 
on  very  questionable  ground.     The  efforts  which  plants  ' 
always  make  to  turn  the  upper  surfaces  of  their  leaves  to 

*  Sec  Phil.  Trans,  for  1801,  p.  333. 
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the  light,  have  with  reason  induced  naturalists  to  con- 
clud  iy  that  each  surface  has  a  totally  distioct  office  ;  arid 
the  following  experiments  tend  strongly  to  support  that 
conclusion. 

I  placed  a  small  piece  of  plate  glass  under  a  large  yin^ 
leaf,  with  its  surface  nearly  parallel  with  that  of  the  leaf} 
and,  as  soon  as  the  glass  had  acquired  the  temperature 
of  the  house  in  which  the  vine  grew,  I  brought  the  under 
iBurface  of  the  leaf  into  contact  with  it,  by  means  of  a  silk 
thread  and  a  small  wire,  adapted  to  its  forfta  and  size. 
Having  retained  the  leaf  in  this  position  one  minute,  I 
removed  it,  and  found  the  surface  of  the  glass  covered 
with  a  strong  dew,  which  had  evidently  exhaled  from  tlid 
leaf.  I  again  brought  the  leaf  into  contact  with  the  glass, 
and,  at  the  end  of  half  an  hour,  found  so  much  water 
discharged  from  the  leaf,  that  it  ran  off  the  glass  when 
held  obliquely.  I  then  inverted  the  position  of  the  leaf, 
and  placed  its  upper  surface  in  contact  with  the  glass : 
not  the  slightest  portion  of  moisture  now  appeared, 
though  the  leaf  was  exposed  to  the  full  influence  of  th« 
meridian  sun.  These  experiments  were  repeated  on 
^Bumy  different  leaves ;  and  the  result  was,  in  every  in- 
stance, precisely  the  same.  It  seems,  therefore,  that  in 
the  vine  the  perspiratory  vessels  are  confined  to  thie 
tmder  sufiace  of  the  leaf:  and  these,  -like  the  cutaneous 
lymphatics  of  the  animal  economy,  are  probably  capable 
of  absorbing  moisture,  when  a  plant  is  in  a  state  to  tv-- 
quire  it.  The  upper  surface  seems,  from  the  position  it 
always  assumes,  either  formed  to  absorb  light,  or  ta 
operate  by  the  influence  of  that  body ;  and,  if  any  thing 
tofaale  from  it,  it  is  probably  vital  air,  or  some  other  per- 
manently elastic  fluid.  It  nevertheless  appears  e\-ident^ 
in  tlie  experiments  of  Boxnet,  that  this  surface  of  the 
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leaves  of  many  plants,  when  detached  from  the  tre^i 
readily  absorbs  moisture. 

Selecting  two  young  shoots  of  the  vine,  growing  per*-' 
pendicularly  against  the  back  wall  of  my  vinery,  I  bent 
them  downwards,  nearly  in  a  perpendicular  line,  and 
introduced  their  succulent  ends,  as  layers,  into  two  pots, 
without  wounding  the  stems,  or  depriving  them  of  any 
portion  of  their  leaves.  In  tliis  position,  these  shoots, 
"which  were  about  four  feet  long,  and  sprang  out  of  the 
principal  stem  about  three  feet  from  the  ground,  grew 
freely,  and,  in  the  course  of  the  summer,  reached  the 
top  of  the  house.  As  soon  as  their  wood  became  suffi- 
ciently solid  to  allow  me  to  perform  the  operation  with 
Safety,  I  made  two  circular  incisions  through  the  bark  of 
the  depending  part  of  each  shoot,  at  a  small  distance 
from  each  other,  near  the  surface  of  the  mould  in  the 
pots ;  and  I  wholly  removed  the  bark  between  the  in- 
cisions ;  thus  cutting  off  all  communication,  through  the 
bark,  between  the  layers  and  the  parent  stems.  Had  the 
subjtkrts  of  this  experiment  now  retained  their  natural  po- 
sition, much  new  wood  and  bark  would  have  been  formed 
at  tlie  upper  lip  of  the  wounds,  and  none  at  all  at  the 
lower,  :ls  I  have  ascertained  by  frequent  experiment. 
The  case  was  now  different :  much  new  bark  and  wood 
was  generated  on  tjic  lower  lip  of  the  wounds,  become 
uppermost  by  the  inverted  position  of  the  branches ;  and 
1  have  no  doubt  but  that  the  new  matter,  thus  deposited, 
owed  its  formation  to  a  portion  of  sap,  which  descended 
by  gravitation,  from  the  leavi»s  growing  between  the 
"Wounded  parts  and  the  principal  stems. 

The  rt»ult  of  this  ex|xjriment  appears  to  point  out  one 
of  the  causes  why  perpendicular  shoots  grow  with  much 
greater  vigour  than  others :  they  Jiave  probably  a  more 
perfect  and  more  rapid  circulation. 

Tlio 
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The  eflfects  of  motion  on  the  circulation  of  the  tap, 
and  the  consequent  formation  of  wood,  I  wad  belt  able  tor 
.ascertain  by  the  following  expedient.  Early  in  the 
spring  of  1801,  I  ^selected  a  number  of  young  seedling 
apple  trees,  whose  stems  were  about  an  inch  in  diameter, 
Und  whose  height,  between  the  roots  and  first  brancheS| 
was  between  six  and  seven  feet.  These  trees  stood  about 
eight  feet  from  each  other ;  and,  of  course,  a  free  pas- 
sage for  the  wind  to  act  on  each  tree  was  afforded.  By 
means  of  stakes  and  bandages  of  hay,  not  so  tightly 
bound  as  to  impede  the  progress  of  any  fluid  within  the 
trees,  I  nearly  deprived  the  roots  and  lower  parts  of  the 
stems,  of  several  trees,  of  all  motion,  to  the  height  of 
three  feet  from  the  ground,  leaving  the  upper  parts  of 
the  stems  and  branches  in  their  natural  state.  In  die  suc- 
ceeding sunmier,  much  new  wood  accumulated,  in  tbe 
parts  which  were  kept  in  motion  by  the  wind ;  but  the 
lower  parts  of  the  stems  and  roots  increased  very  little  in 
mate.  Remoinng  the  bandages  from  one  of  these  trees  in 
Che  Mlowing  winter,  I  fixed  a  stake  in  the  ground,  about 
tea  feet  distant  from  the  tree,  on  the  east  side  of  it ;  and 
I  Macbed  the  tree  to  the  stake,  at  the  height  of  six  fiset^ 
by  means  of  a  dender  pole  about  twelve  feet  long ;  thus 
leaving  Ae  tree  at  liberty  to  move  towards  the  north  and 
ftmith,  <Mr,  mote  properly,  in  the  segment  of  a  circle,  ^of 
which  the  pole  formed  a  radius ;  but  in  no  other  direc* 
tioQ.  Thos  circumstanced,  the  diameter  of  the  tree  frt>m 
north  to  south,  in  that  part  of  its  stem  which  was  moit 
exercised  by  the  wind,  exceeded  that  in  the  opposite  di<* 
recdon,  in  the  following  autumn,  in  the  proportion  of 
thirteen  to  eleven. 

Thete  results  appear  .to  open  an  extensive  and  interest- 
ing field  to  our  observation,  where  we  shall  find  much  to 
admire,  in  the  means  which  nature  emplojrs  to  adapt  the 
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forms  of  its  vegetable  productions  to  every  situation- ia 
nrhich  art  or  accident  may  deposit  tliem.  If  a  tree  be 
placed  in  a  liigh  and  exposed  situation,  where  it  is  much 
kept  in  motion  by  winds,  the  new  matter  which  it  gene- 
rates will  be  deposited  chiefly  in  the  roots  and  lower  parts 
of  the  trunk  ;  and  the  diameter  of  the  latter  will  diminish 
rapidly  in  its  ascent.  The  progress  of  the  ascending  sap 
will  of  course  be  impeded  ;  and  it  will  thence  cause  late- 
ral branches  to  be  produced,  or  will  pass  into  those  al- 
ready existing.  The  forms  of  such  branches  will  be  simi- 
lar to  that  of  the  trunk ;  and  the  growth  of  the  insulated 
•  tree  on  the  mountain  will  be,  as  we  always  6nd  it^  low 
and  sturdy,  and  well  calculated  to  resist  the  heavy  gales 
to  which  its  situation  constantly  exposes  it. 

Let  another  tree  of  the  same  kind  be  surrounded,  whilst 
young,  by  others,  and  it  will  assume  a  very  different 
form.  It  will  now  be  deprived  of  a  part  of  its  motion, 
and  another  cause  will  operate :  the  leaves  on  the  lateral 
branches  will  be  partly  deprived  of  light,  and,  as  I  have 
remarked  in  the  last  Paper  I  had  the  honour  to  address 
to  you,  little  alburnum  will  then  be  generated  in  those 
branches.  Their  vigour,  of  course,  becomes  impaired, 
and  less  sap  is  required  to  support  their  diminished 
growth  :  more,  in  consequence,  remains  for  the  leading 
shoots ;  these,  therefore,  exert  themselvea  with  increased 
energy ;  and  the  trees  seem  to  vie  with  each  other  for 
superiority,  as  if  endued  with  all  the  passions  and  pro- 
pensities of  animal  life. 

An  insulated  tree  in  a  sheltered  valley,  will  assume^ 
from  the  foregoing  causes,  a  form  distinct  from  either  of 
the  preceding  *  j   and  its  growth  *will  be  more  or  less 

aspiring, 

•  Not  only  ihe  external  form  of  the  tree,  but  the  internal  character 
•f  the  wotd  will  be  afiecled  by  the  situation  in  which  the  tree  grows ; 

and 
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aspiring,  ia  proportion  to  the  degree  of  protection  it  r#- 
ceive%  from  liirinds,  and  its  contiguity  to  elevated  objects, 
by  which  its  lower  branches,  during  any  part  of  the  day, 
are  shaded. 

When  a  tree  is  wholly  deprived  of  motion,  by  being 
trained  to  a  wall,  or  when  a  large  tree  has  been  deprived 
of-  its  branches,  to  be  regrafted,  it  often  becomes  un- 
healthy,  and  Apt  unfrequently  perishes,  apparently  owing 
to  the  stagnation  of  the  descending  sap,  under  the  rigid 
cincture  of  the  Hfeless  external  bark.  I  have,  in  the  last 
two  years,  pared  off  this  bark  from  some  very  old  pear  and 
apple-trees,  which  had  been  rc-grafted  with  cuttings  from 
young  seedhng  trees,  and  the  effect  produced  has  been 
very  extraordinary.  More  new  wood  has  be^^n  generated 
in  the  old  trunks,  within  the  last  two  j'cars,  than  in  the 
preceding  twenty  years ;  and  I  attribute  this  to  tlie  faci- 
^ty  of  communication  which  has  been  rc^stored  between 
the  leaves  and  the  roots,  tlu-ough  the  inner  bark.  I  have 
had  frequent  occasion  to  observe,  that  wherever  the  bark 
has  been  most  reduced,  tlie  greatest  qiiantitj'  of  wood  has 
been  deposited. 

Other  causes  of  the  descent  of  the  sap  towards  the 
root  I  have  supposed  to  be  capillary  attraction,  and 
something  in  the  conformation  of  the  vessels  of  the  bark. 
The  alburnum  also  appears,  in  my  former  experiments, 
to  expand  and  contract  very  freely,  under  changes  of 
temperature  and  of  moisture ;  and  the  motion  thus  pro- 

tnd  hrncr,  oak  timber  which  grew  in  crowded  forests,  appears  to  have 
been  luiitakes,  iti  old  buildings,  for  Spanish  chesnut.  But  1  have  found 
the  iiiiernrl  organization  of  the  oak  and  S))anisli  chesnut  to  be  verj'  es- 
semially  difi'erent.  'I1ie  silver  grain  and  general  character  of  the  oak 
end  Spanish  chesnut,  are  also  so  extremely  dissimilar,  that  the  two 
kinds  of  wood  can  only  he  mistrken  for  each  other  by  very  careless 
observers.  Many  pieces  of  wood  found  in  the  old  buildings  of  London, 
and  supposed  to  be  Spanish  chesnut,  have  been  put  into  my  bands ; 
hyiL  they  were  all  most  certainly  forest  oak. 

B  b  2  4uc«d 
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duced  mTist  be  in  toine  degree  commuaicftteA  to  tlje  birk^ 
•hould  the  latter  substance  be  in  itself  wholly  inact>3.  I 
koirerer  consider  grairitatioa  as  die  most  extenttre  aad 
active  cause  of  motioo,  in  the  descendiDg  fluids  of  trees ; 
snd  I  believe,  that  from  this  agent,  vegetaUe  bodies, 
like  uDorganized  matter,  generally  derive,  in  a  greater 
or  less  degree,  the  forms  tbetjr  assume ;  and  probably  it  is 
aeeessary  to  the  existence  of  trees  thst  it  should  be  so; 
For,  if  the  ssp  passed  and  upturned  as  freely  la  the  hori* 
jontal  and  pendent,  as  in  the  perpendicutnrbraacb,  thi 
growth  of  each  would  be  equally  rapid,  or  nesrly  so :  th^ 
horizontal  branch  would  then  soon  extend  too  ftr  £rom 
its  point  of  suspension  at  the  trunk  of  die  tree,  end 
thenee  must  inevitably  perish,  by  the  compooad  ratio  in 
which  the  powers  of  destroction,  compared  with  those  of 
preservation,  would  increase. 

The  principal  office  of  the  horisontal  branch,  in  di% 
greatest  number  of  trees,  is  to  nourish  and  support  the 
blossoms,  and  the  fruit  or  seed  ;  and,  as  these  give  back 
little  or  nothing  to  the  parent  tree,  very  feeble  powers 
alone  are  wanted  in  the  returning  system.  No  power  at 
all  had  been  fatal ;  and  powers  sufficiently  strong  wholly 
to  counteract  the  eflfects  of  gravitation,  bad  probably 
been  in  a  high  d^ree  destructive.  And  it  appears  to  me 
by  no  means  improbable,  that  the  formation  of  blossoms 
may,  in  many  instances,  arise  from  tlie  diminished  action 
of  the  returning  system  in  the  horizontal  or  pendent 
branch, 

I  have  long  been  disposed  to  believe  the  ascending 
fluids  in  the  alburnum  and  central  vessels,  wherever 
found,  to  be  everywhere  the  same ;  and  that  the  leaf, 
stalk,  the  tendril  of  the  vine,  the  fruit-stalk,  and  the  suc- 
culent point  of  the  annual  shoot,  might  in  some  measure 
)>e  substituted  for  each  other ;  aud  wpervneut  has  proved 

my 
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my  conjecture,  in  many  instances,  to  be  well  founded. 
Leaves  succeeded,  and  continue^i  to  pcrfprm  their  office, 
\rhea  grafited  on  the  fruit-stalk,  tb^temlril,  and  succu- 
lent shoot,  of  the  vine ;  and  the  leaf-stalk,  the  tendril, 
and  tbt  fruit-atalk,  alike  supplied  the  branch  grafted 
upon  them  with  nourishment.  But  I  did  not  succeed  in 
grafting  a  frnit-sulk  of  the  vine  on  the  leaf-stalk,  the 
tetichrii,  or  succulent  shoot.  My  ill  succes,  however,  I 
here  attribute  solely  to  want  of  proper  management ;  and 
I  have  little  doubt  of  succeeding  in  future. 

The  young  shoots  of  the  vine,  when  lifted  on  tJbe 
leaf-stalk,  often  grew  to  the  length  of  nine  or  ten  feet ; 
and  the  leaf-stalk  itself,  to  some  distance  below  its  junc* 
torn  with  the  graft,  was  found,  in  the  autumn,  to  con- 
ttia  a  eoQsiderable  portion  of  wood,  in  every  respect 
similar  to  the  alburnum  in  other  parts  of  the  tree. 

The  formation  of  alburnum  in  the  leaf-stalk  seemed  tQ 
fKiint  out  to  me  the  means  of  ascertaining  the  manner  iil^ 
which  it  is  generated  in  other  instances;  and  to  that 
point  my  attention  was  in  consequence  attracted.     Hav- 
ing grafted  a  great  many  leaf-stalks  with  shoots  of  the 
vine,  I  examined,  in  transverse  sections,  the  commence- 
ment and  gradual  formation  of  the  wood.     It  appeared 
evidently  to  spring  from  the  tubes  which,  in   my  last 
Paper,  (to  which  i  must  refer  you,)  I  have  called  the 
returning  vessels  of  the  leaf-stalk  ;  and  to  be  deposited  on 
*%he  external  sides  of  what  I  have  tliere  named  tlie  central 
^vessels,  and  on  the  medulla.     I'he  latter  substance  ap- 
"(learad  wholly  inactive ;  and  I  could  not  discover  any 
thing  hke  the  processes  supposed  to  extend  from  it,  in 
mU  cases,  into  the  wood. 

The  organization  of  the  young  shoot  is  extremely  simi- 
lar to  that  of  the  leaf-stalk,  previous  to  the  t'ormution  of 
iFOod  within  it.    The  same  vessels  extend  through  both  ; 

and 


190  Account  of  some  Experiments  on  the 

and  th^refrtre  it  appeared  extremely  probable,  that  tbe 
wood  in  each  would  be  generated  in  the  fame  manner ; 
and  subsequent  observation' soon  removed  all  grounds  of 
doubt. 

It  is  well  known  that,  in  the  operation  of  budding,  tlie 
bark  of  trees  being  taken  oft',  readily  unites  itself  to  ano- 
ther of  the  same  or  of  a  kindred  species.  An  examina^- 
tion  of  the  manner  in  which  this  union  takes  place,  pro- 
mised some  further  information.  In  the  last  summer, 
therefore,  I  inserted  a  great  number  of  buds,  which  I 
subsequently  examined,  in  every  progressive  stage  of 
their  union  with  the  stock.  ^  line  of  confused  organiza- 
tion marks  the  place  where  the  inserted  bud  first  comes 
into  contact  with  the  wood  of  the  stock  ;  between  wliich 
line  and  the  bark  of  the  inserted  bud,  new  wood  regularly 
organized  is  generated.  This  wood  possesses  all  the 
characteristics  of  that  from  which  the  bud  was  taken, 
without  any  apparent  mixture  whatever  widi  the  charac- 
ter of  the  stock  in  which  it  is  inserted.  The  substance 
which  is  called  the  medullary  process,  is  clearly  seen  to 
spring  from  the  bark,  and  to  terminate  at  the  line  of  its 
first  union  with  the  stock. 

An  examinrtion  of  the  manner  in  which  wounds  in 
trees  become  covered,  (for,  properly  speaking,  they 
never  can  be  said  to  heal,)  affords  further  proof,  were  it 
wanted,  that  the  medullary  processes,  (as  they  are  im- 
properly named,)  like  every  other  part  of  the  wood,  are 
generated  by  the  bark. 

Whenever  the  surface  of  the  alburnum  is  exposed  but 
for  a  few  hours  to  the  air,  though  no  portion  of  it  be  de- 
stroye.l,  vegetation  on  that  surface  for  ever  cea.seSw  But 
new  bark  is  gradually  protruded  tirom  the  sides  of  the 
wound,  and  by  this  new  wood  is  generated.  In  this 
wood,  the  medidlary  processes  are  distinctly  seen  to  take 

theic 
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iheirorigiD  from  the  bark,  and  to  terminate  on  the  life-^ 
Jess  surface  of  the  old  wood  within  the  wound.  These 
&cts  incontcstibly  prove,  that  the  medullary  processes^ 
which  in  iny  former  Paper  I  call  the  silver  grain ,  do  not 
diverge  Irom  the  medulla,  but  that  they  are  formed,  in 
lines  converging  from  the  bark  to  the  medulla,  and  that 
they  have  no  connection  whatever  with  the  latter  syb- 
stance.  And  surely  nothing  but  the  fascinating  love  of  a 
/avourite  system  couhl  have  induced  any  naturalist  to 
believe  tlie  hardest,  the  most  solid,  and  most  durable 
part  of  the  wood,  to  be  composed  of  the  soft,  cellular, 
and  perishable  subs^taiice  of  the  medulla. 
.  In  my  last  Paj^er,  I  have  supposed  that  the  sap  ac- 
quired the  power  to  generate  wood  in  the  leaf;  and  I 
tiavc  subsequently  found  no  reason  to  retract  that  opinion. 
But  the  experiment  in  which  wood  was  generated  in  the 
leaf-stalk,  apparently  by  the  sap  descended  from  the 
bark  of  the  graft,  induces  me  to  believe,  that  the  de- 
scending fluid  undergoes  some  further  changes  in  the 
bark,  possibly  by  discharging  some  of  its  component 
part  through  the  pores  described  and  figured  by  Mal- 

FIGHI. 

I  also  suspected,  since  my  former  Paper  was  written, 
that  the  young  bark,  in  common  with  the  leaf,  possessed 
a  power,  in  proportion  to  the  surface  it  exjjoses  to  the 
air  and  light,  of  preparing  the  sap  to  generate  new  w  ood ; 
for  I  found  that  a  very  minute  (juantity  of  wood  was  de- 
posited by  the  bark,  where  it  had  not  any  apparent  con- 
iiection  with  the  leaves.  Having  made  two  incisions 
through  the  bark  round  annual  siioots  of  the  apple-tree, 
J  entirely  removed  the  bark  between  the  incisions,  and  I 
xei)eated  the  same  operation  at  a  little  distance  below, 
.leaving  a  small  portion  of  bark  unconnected  with  that 
abuve   and  beneath  it.     By  this  bark,  a  very  minute 

quantity 


IM  Jemmitftemitxperiminumike 

^piutity  of  wood,  in  many  instaocasy  appeared  to  be 
generated,  at  its  lower,  extremity.  The  bads  in  tfae  in* 
aolated  binrk  were  sometimes  sufiered  to  remain,  and  ia 
other  instances- were  taken  away;  but  these,  milessthey 
tegetated,  did  not  at  all  affect  the  result  of  the  experi- 
tfient*  I  could  therefore  account  for  the  formation  of 
wood,  in  this  case,  only  by  supposing  the  bark  to  possess  m 
some  degree,  in  common  with  the  leaf,  the  power  to  pro- 
duce the  necessary  changes  in  the  descending  sap ;  or 
diat  some  matter  originally  derived  from  the  leaves,  was 
previously  deposited  in  the  bark :  or  that  a  portion  of  sap 
had  passed  the  narrow  space  above,  from  which  the  bark 
had  been  removed,  through  the  wood.  Repeating  the 
experiment,  I  left  a  much  greater  length  of  bark  be* 
tween  the  intersectious ;  but  no  more  wood  than  in  the 
former  instances  was  generated.  I  therefore  concludedt 
that  a  small  quantity  of  sap  must  have  found  its  way 
throaigll  l3)e  wood,  from  the  leaves  above ;  and  I  founds 
that  when  tfae  upper  incisions  were  made  at  ten  or  twelve 
lines  distance,  instead  of  one  or  two,  and  the  bark  be« 
tween  them,  as  in  the  former  experiments,  was  removed, 
no  wood  was  generated  by  the  insulated  bark. 

I  shall  conclude  my  Paper  with  a  few  remarks  on 
the  formation  of  buds,  in  tuberous  rooted  plants,  beq- 
ueath the  ground.  They  must,  if  my  theory  be  well 
founded,  be  formed  of  matter  which  has  descended  from 
the  leaves  through  the  bark.  I  shall  confine  my  observa* 
tions  to  the  potatoe.  Having  raised  some  plants  of  this 
kind  in  a  situation  well  adapted  to  my  purpose,  I  waited 
tin  the  tubers  were  about  half  grown  ;  and  1  then  com- 
menced my  experiment  by  carefully  intersecting,  with  a 
sharp  knife,  the  runners  which  connect  the  tubers  with 
the  parent  plant,  and  immersing  each  end  of  thenmners, 
thus  intersected,  in  a  decoction  of  logwood*    At  the  ead 
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%i  twenty- four  hours,  I  exaoiiiied  the  state  of  the  experi- 
ment ;  and  t  found  that  the  decoction  had  passed  aiofig 
tlie  runners  in  eacli  direction ;  but  I  could  not  disco^'er 
that  it  had  entered  any  of  the  vessels  of  the  parent  plant. 
This  result  I  had  anticipated  ;  because  I  concluded^  that 
theinatter  by  wliich  the  growing  tui)er  is  fed,  must  ^^e- 
scend  from  tlie  leaves  thiough  ilie  bark  ;  and  cxperienc'o 
had  long  before  taught  nie,  that  the  bark  would  not  ab- 
sorb coloured  infusions.  I  now  endeavoured  to  trace  tb^i 
progress  of  the  infusion  in  the  opposite  direction  ;  and 
my  success  here  much  exceeded  my  hopes. 

A  sectipn  of  the  potatoe  presents  lour  distinct  sub- 
stances:  the  internal  part,  which,  from  the  mode  oi'  its 
formation  and  subsequent  office,  I  conceive  to  be  allied 
to  the  alburnum  of  ligneous  plants;  the  bark  which  sur- 
rounds this  substance  ;  the  true  skin  of  the  i)lant,  and  the 
epidermis.  Making  transverse  sections  of  the  tubers 
Ti'Iiich  had  been  the  subjects  of  the  experiments,  1  found 
that  the  coloured  infusion  had  passed  through  an  elabo- 
rate series  of  vessels  between  the  cortical  and  alburnojus- 
substances,  and  that  many  minute  ramifications  of  tliesQ 
vessels  approached  the  external  skin  at  the  base  jpf  the 
buds,  to  whicli,  as  to  every  other  part  of  the  grpwitig 
tuber,  I  conclude  they  cgnvcy  nourishment. 

Some  other  experiments  were  made  on  this  plants 
which  appeared  to  me  interesting  ;  but  my  Paper  has  al- 
ready  a  good  deal  exceeded  its  intended  limits.  I  will 
therefore  dismiss  the  subject ;  but  intend  to  trouble  you 
with  another  Memoir  in  the  autumn,  should  this  be 
lioiioured  with  the  approbation  of  the  Royal  Society. 
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T  IS  generally  known,  that  to  separate  silrer  from  lead 
a  roetallurgic  process  has  always  been  employed,  called 
refihingf  or  capellation,  which  is  performed  in  a  basin, 
denominated  a  cupel.  It  is  equally  well  known  that  this 
basin  is  formed  either  with  the  ashe^  of  the  bones  of  ani- 
mals, or  with  those  of  vegetables,  after  baying  been 
lixiviated,  to  deprive  them  of  the  saline  particles  they 
contain. 

The  great  quantity  of  wood-ashes  necessary  for  the 
construction  of  cupels,  and  the  difficulty  of  procuring 
them,  have  long  induced  mc  to  seek  a  more  simple, 
and  less  expensive,  method  of  forming  the  basins  in 
question. 

The  ancient  chemists  ha^  mg  observed  that  lead  be- 
comes oxydiited,  or  is  reduced  to  the  substance  called  li- 
tharge, when  exposed  to  heat,  and  to  the  contact  of  the 
atmospheric  air,  while  the  silver  which  is  combined  with 
it  retains  its  metallic  form,  the  only  point  that  remained 
for  them  to  discover  was  a  m^hod  of  eflPecting  the  sepa- 
ration of  those  two  metals.  To  this  discovery  they  were 
led  by  observing  that  the  oxyd  of  lead,  in  a  state  of  li- 
quefaction, easily  penetrates  substances  that  happen  to  be 
in  contact  with  it,  particularly  into  the  ashes  of  the  bones 
•f  animals,  without  destroying  the  figure  of  the  vessels 

constructed 
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censtracted  with  tbem.    No  other  matefUl  is  so  propmr 
tor  the  formation  of  small  cupels  for  experiments. 

The  difficulty,  and  frequently  the  impossibility  of  pro^ 
curing  six  or  eight  hectolitres  *  of  bone  ashes  for  each 
operation  on  a  large  scale,  in  the  German  furnaces,  ha^ 
caused  recourse  to  be  had  to  wood -ashes.  But  indepen-* 
dent  of  the  expense,  and  the  diiHcuIty  of  obtaining  4 
sufficient  quantity  eren  of  these,  they  are  attended  with 
a  great  disadvantage  of  being  carried  away,  and  iloatiiig 
on  the  surface  of  the  lead,  which  renders  that  operation 
useless.  This  takes  place  whenever  the  ashes  are  not  well 
prepared,  when  the  cupel  is  improperly  or  unequally 
formed,  or  the  channels  intended  for  the  evaporation-  of 
the  moisture  are  neither  sufficiently  numerous  nor  suit* 
ably  arranged,  nor  covered  with  a  layer  of  scoria,  upo» 
which  is  placed  the  bed  for  the  reception  of  the  ashes  i 
this  bed  should  be  constructed  of  the  most  porous  bricks, 
that  the  water,  with  which  it  is  necessary  to  wet  Hm 
ashes,  may  penetrate  through  them  as  it  evaporates,  fiJ* 
tre  through  the  layer  of  scoria,  and  run  off  by  means  of 
channels  at  the  bottom  of  the  furnace. 

To  ascertain  the  quantity  of  lead  in  silver,  it  is  suffi* 
4:ient  to  put  a  few  grammes  into  a  small  cupel  of  bonc^- 
ashes,  placed  beneath  the  muffle  of  an  assaying-furnace ; 
as  the  lead  becomes  oxydated  it  sinks  into  the  cupel,  and 
at  length  becomes  incandescent,  whkh  shews  that  all  ihe 
lead  is  dissipated,  that  the  silver  it  contained  is  refined, 
and  has  attained  the  highest  degree  of  purity. 

In  refining  upon  a  large  scale,  the  object  likewise  is 
to  separate  the  silver  from  the  lead,  but  not  to  make  the 
whole  of  the  latter  penetrate  into  the  cupel,  which  indeed 
is  impracticable  ;  because,  in  that  case,  a  mucli.greater 

*  A  hccXolilre  is  about  one  hundred  quarts  English  measure. 

CiB  2  quantity 


196       072  the  ruling  tf  Leai^  end  IncojH^iimnet 

qiiansity  of  t;A^e%  K-oald  h%  teqnired  for  th^  total  ab5or{>- 
tioa  of  the  metal ;  otberirise  the  operation  would  tako 
ttfn  timeft  the  Qsnal  sj)ace  of  time  allowed  for  each  re* 
fining,  %'ould  oceasion  a  tenfold  expense  in  fuel,  and  a 
snucb  greater  loss  in  the  fAetak  than  by  the  ordinary  pro* 
res,  byVhich  the  greater  part  of  the  lead  it  obtained  in 
Ktbarge,  while  a  portion  penetrates  into  the  cupel,  and 
absorbs  about  five  centimetres  of  its  thickness,  l^his  must 
again  be  melted,  to  separate  it  from  the  ashes,  which  re* 
duction  is  likewise  more  expensive,  ami  subject  to  a 
greater  loss  than  the  litharge,  which  melts  with  ease,  and 
is  fit  for  the  pur]K)se8  of  commerce  without  again  passing 
through  the  furnace. 
'  I.ead  ores  and  litharge  may  be  melted  as  in  England 
And  the  departments  of  ci-devant  Bretagne,  in  a  rcver* 
beratory  furnace,  the  beds  or  basius  of  which  are  formed 
of  clay,  pounded  and  moistened.  These  beds  resist  the 
action  of  the  heat  and  tlie  oxyd  of  lead  during  an  inces* 
sant  employment  of  six  or  eight  months. 

The  durability  of  these  clay*beds  gare  me  the  firet 
idea  of  the  method,  which  I  shall  presently  propose,  for 
reiining-furnaces,  where  it  is  required  only  to  oxydate 
the  lead  to  obt^un  the  metal  in  litharge,  and  not  to  cause 
the  whole  of  it  to  be  imbibed  in  the  cupels,  as  is  the  case 
in  assaying  the  metal  to  ascertain  what  quantity  of  silver 
it  contains.  In  the  operation  on  a  large  scale,  the  cupel, 
tliough  of  ashes,  absorbs  only  a  part  of  the  lead,  as  I  have 
already  stated,  when  shewing  that  it  would  be  much  more 
profitable  to  obtain  the  whole  transformed  into  litharge, 
the  reduction  of  which  into  lead  ii»  infinitely  easier  thati 
that  of  the  oxyd  contained  in  the  ashes,  which  render  the 
fusion  more  difficult,  and  whose  scoriaalways  contain  a 
niopoi'tion  of  metnL 
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In  a  cupd  of  ashes  formed  in  an  iron  oval,  the  largest 
diameter  of  which  is  fourteen  py  fifteen  decioa^tres,  (4f  to 
5  feety)  aod  the  smallest  one'inetre  (something  more  than 
a  yard),  the  English  refine  1000  or  ]  ,200  myriagraramef 
(10  to  12  ton),  of  lead,  which  is  converted  into  excellent 
litharge,  excepting  the  small  portion  that  penetrates  into 
the  cupel,'  about  seven  centimetres  only  in  thickness,  and 
supported  by  tn^o  bars  of  iron  beneath  the  arch  of  tlie 
furnite.  A  pair  of  bellows  drives  the  litharge  to  the  fore 
part^of  the  furnace,  froiDi  which  it  falls  widiout  interrup- 
tion upon  the  floor  of  the  foundery.  To  fiif  up  the  va- 
cancy occasioned  by  the  running  off  of  the  oxyd,  a  bar  of 
lead  is  gradually  moved  within  the  furnace,  which  as  it 
melts,  keeps  the  cupel  full  till  the  conclusioju  of  xHm 
operaticMi. 

lu  giving  this  brief  sketch  of  tl)e  English  method  of 
procedure,  I  only  wish  to  shew  that  it  is  possible  to  per- 
farm  the  operation  of  refining  with  cupels  formed  with  a 
small  cpiantity  of  ashes :  those  above-mentioned  absorb 
}es8  than  40  kilogrammes  (about  90  lbs.)  of  oxyd,  o^it  of 
the  vast  quantity  of  lead  refined  in  them. 

Thus  it  is  clear  that  metallurgists  have  always  endea- 
innired  to  obtain  the  greatest  quantity  possible  of  litharge, 
and  a  small  proportion  of  ashes  impregnated  with  oxyd, 
but  not  daring  to  depart  from  the  accustomed  process, 
ibey  contujued  to  form  their  cupels  invariably  of  ashes. 

We  have  seen  that  in  cupellation,  on  a  small  scale, 

tlie  lead,  as  it  becomes  axy dated,  penetrates  the  ashes; 

when  no  more  remains,  a  small  globule  of  pure  silver  of 

«  splierical  figure  Ls  left  at  the  bottom  of  the  basin.     This 

operation  is  performed  with  the  greater  expedition,  as  in 

ifaese  small  >'essels  the  surface  of  the  basin  is  always  raised 

in  the  middle,  and  consequently  the  oxyd  runs  oif  as  if 

upon  an  inclined  plane  to  the  sides  of  thp  cupel,  where  it 

i&  instantly  absorbed. 

ThU 
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This  is  not  the  case  with  large  cupels,  several  metres ' 
in  diameter  ;  in  these  it  is  pecessary  to  employ  bellows, 
which  not  only  accelerate  the  oxydation,  but  likewise 
drive  the  litharge  towards  tlic  chaunel  made  for  it  to 
mn  o(r. 

The  inconveni^ncies,  and  even  the  impossibility  of 
making  ail  the  lead  penetrate  into  the  ashes  of  large  cu« 
pels,  have  already  been  remarked.  Indeed,  the  oxyda- 
tton  is  eflfected  only  in  that  part  of  the  basin  exposed  to 
the  contact  of  the  air  and  the  wind  of  the  bellows ;  other- 
wise the  litharge  in  the  middle  of  the  basin,  being  unable 
to  reach  its  sides,  would  remain  stagnant,  and  would 
consequently  oppose  the  formation  of  a  new  layer  of 
oxyd. 

This  induced  metallurgists  to  drive  off  this  litharge  by 
means  of  bellows,  as  fast  as  it  was  formed,  and  to  make 
it  run  off  out  of  the  furnace. 

Thus  the  oxydation  takes  place  only  on  the  surface  of 
the  basin,  and  not  towards  the  bottom  ;  if  it  were  other- 
wise, the  ashes  of  the  cupel  would  be  penetrated  to  a 
more  unequal  depth,  in  proportion  to  the  length  of  the 
operation.  On  the  contrary,  I  have  always  observed 
that  the  test  or  that  portion  of  tlie  ashes  which  is  ab- 
sorbed, is  not  thicker  at  the  centre  of  the  basin  than  at 
its  circumference,  though  the  lead  remains  30  or  40  times 
as  long  at  the  bottom  as  at  the  sides,  for  the  melted  metal 
is  continually  diminishing  till  all  the  lead  is  reduced  to 
litharge,  and  there  remains  only  the  globule  of  silver  at 
the  bottom  of  the  cupel. 

If  all  the  lead  is  absorbed  by  a  cupel  for  assaying,  it  is 
because  this  small  vessel  is  exposed  to  an  equal  heat  in 
every  part.  A  larp^e  cupel  presenting  only  its  upper  sur- 
face  to  the  action  of  the  caloric,  the  oxyd  absorbed  ceases 
to  penetrate  to  tlie  point,  where  the  heat  is  no  longer  ca- 
pable 
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pable  of  keeping  it  in  fusion  ;  this  is  the  reason  wby  the 
depth  impregnated  with  it  is  equal  throughout  the  whole 
cupcly  and  from  the  same  cause  all  the  lead  cannot  be 
made  to  penetrate  into  the  ashes. 

According  to  the  above  observations,  it  is  easy  to 
judge,  that  if  the  assay  of  lead  ought  to  be  made  in  small 
cupels  of  bone-ashes,  in  order  that  all  the  oxydated 
metal  may  penetrate  int«  and  be  partly  converted  into 
vapor,  a  contrary  methcxl  should  be  adopted  Mith  re* 
gard  to  refinii]g  on  a  large  scale,  when  the  principal  aim 
should  be  to  accelerate  the  operation,  and  to  obtain  as 
great  a  quantity  of  litharge  as  possible. 

I  have  already  stated  that  the  wood-ashes,  of  which 
the  cui)els  are  made  for  operations  on  a  large  scale,  are 
expensive,  and  frequently  caniiot  be  obtained  in  sufficient 
quantity  ;  that  they  are,  moreover,  liable  to  be  injured 
and  even  totally  destroyed,  which  is  attended  with  con- 
nderable  loss.  I  have  to  add  that,  in  order  to  give  more 
weight  and  consistence  to  cupels,  it  is  often  found  ne- 
cessary to  mix  with  the  jishes  a  considerable  quantity  of 
sand,  especially  if  the  lead  contain  any  foreign  sub- 
stances, as  arsenic,  cobalt,  antimony,  tin,  &c.  If  ti>e 
lead  contain  nothing  but  arsenic,  after  taking  off 
the  first  scum,  about  ten  kilogrammes  of  iron  fiiings 
should  be  scattered  from  time  to  time  over  tlic  whole  sur- 
face of  the  liquid  metal.  This  iron  being  ligliter  tlian 
the  lead,  floats  upon  it,  and  absorl)s  the  arsenic,  after 
which  it  is  taken  off.  Soon  after  the  litliargc  is  formed 
without  any  impediment.  This  method  is  employed  m 
Saxony. 

The  necessity  of  adding  sand  to  the  ashes  of  cupels 
might  have  led  to  the  discovery  of  the  method  which  i 
propose. 
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New  construction  of  basins  for  rtfining. 

Withovt  altering  the  body  of  the  nutsonry  work  of  the 
so  called  German  furnaces  for  refining,  care  must  only 
be  taken  to  form  at  the  bottom  of  them  a  sufiicient  num- 
ber of  channels  for  the  evaporation  of  humidity,  and  t^ 
[ilace  them  in  the  most  proper  manner  for  obtaining  this 
effect.  These  chanitlrls  siiould  be  covered  with  a  layer  of 
scoria,  upon  which  should  be  laid  a  pavement  of  tlie 
'  mo!»t  i)orous  bricks,  only  one  brick  in  thickness. 

On  this  area  which  should  be  concave  like  the  bed,  on 
wiiich  arc  piled  the  ashes  of  common  cupels,  lay  sand, 
wetted  a  little,  and  if  it  be  not  sufficiently  tenacious,  add 
one-fifteenth  part  of  clay  to  give  it  the  necessary  so- 
*  lidity,  and  !»»ix  the  whole  carefully  to^tlier.  Tbis«and 
must  be  pounded  in<he  same  manner  as  ashes,  for  the 
purpose  of  consolidating  it,  and  formed  ioto  a  basin,  for 
refining  of  equal  thickness  in  every  part.  The  thickness 
of  this  cupel  should  be  15  or  16  centimetres.;  and  it  may 
be  made  of  two  layers  as  we  shall  presently  «ee. 

After  the  basin  has  l)een  uniformly  t>ounded  in  every 
part,  shake  through  a  sieve  over  its  whole  surface  2  or  3 
litres  of  lixiviated  wood-aslies,  which  must  be  made  to 
jadljere  by  means  of  the  pestles. 

'I'he  cupel  being  thus  prepared,  lower  the  cover  of 
the  furnace, .anJ  make  in  the  grate  a  moderate  fire,  whicii 
must  be  kept  up  several  hotirs  to  produce  the  evapora- 
tion of  part  of  the  water  with  which  the  sand  has  been 
wetted;  the  siupliis  will  be  dissipated  without  inconve- 
nience, by  means  of  the  elianncls  for  evaporation  during 
the  refining. 

When  sufficiently  dry,  raise  the  cover  of  the  furnace, 
suffer  tlie  cupel  to  cool  a  little,  cover  it  with  straw  or 
hay,  then  arrange  the  bars  or  pigs  of  lead,  laying  theni 
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^Jown  gently  that  their  weight  may  not  make  any  im- 
pression upon  the  sand  ;  it  is  to  prevent  this  depression 
that  straw  should  be  put,  at  is  the  practice  in  cupeb  of 
ashes** 

After  the  quantity  of  lead  required  to  fill  the  cdpel  is 
arranged  in  the  furnace,  let  down  the  cover^  lute  it  all 
round  with  hardened  clay,  then  make  a  fire  as  in  the 
usual  process  of  refining. 

When  the  lead  is  in  perfect  fusion  and  covered  with 
scum  and  carbonified  straw,  this  scum  or  dross  should  be 
removed  in  the  way  of  litharge,  by  means  of  a  piece  of 
board  about  three  decimetres  in  length,  in  the  middle  of 
which  must  be  fixed  an  iron  rod  of  sufficient  length  to 
r^ach  across  the  furnace,  about  a  yard  at  most. 

After  the  lead  has  been  well  scummed  several  times 
and  begins  to  turn  red,  let  the  bellows  begin  to  act,  but 
only  gently  at  first.  Their  nozzles  should  be  placed  in! 
socb  a  manner,  that  the  wind  from  both  should  be  di- 
rected to  the  centre  of  the  cupel ;  and  that  this  wind  may 
always  be  carried  to  the  liquid  metal,  a  small  round  iron 
plate  should  be  fixed  to  the  end  of  each  nozzle.  Tliese 
suckers  are  emplwed  in  German  furnaces  for  refining, 
being  suspended  by  hinges  from  the  top ;  each  puff  of 
the  bellows  turns  them  half  round,  and  they  repel  the  air 
towards  the  metal,  thus  accelei'ating  the  oxydation. 

When  all  the  scum  is  taken  off  and  the  lead  has  bc« 
come  red,  and  is  covered  with  a  layer  of  Hitharge,  wilth 
the  small  iron  hook  for  that  purpose,  make  »  hole 
in  the  sand  of  the  cupel,  level  with  the  surface  of  tlie 
l&etul,  hollowing  it  gradually  and  with  care>  then  the 

^  Initcad  oChan  it  is  more  adviscnble  to  cssi  (be  lead  in  iefiiiirphcrip^ 
cal  iron  pois^  as  in  ilui  furin  ii  would  b«  1cm  liable  lo  iujure  the  cujjcI. 
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iixhargc  ariren  by  the  vlad  to  the  front  of  the  fuiili*^ 
will  nfB  odF  throng  thii  diaimel«  and  &I1  npoo  the 
of  the  fcwnoeiy  as  in  the  comoioa  proccs  of  refining. 

When  trjc  refiner  perceives  that  very  little  lead  ii  I^^ 
Bear  the  bole,  he  mnst  close  it  up  widi  iome  wet  aib^^** 
but  as  soon  as  the  lead  is  covered  afresh  with  oxyd,  tt— ^^ 
channel  must  be  again  opened  according  to  the  heigbt  ^^^ 
the  metal,  taking  care  to  ^ufier  no  lead  to  escape,  4js|I*  '^' 
cially  towards  the  end  of  the  operation,  as  it  might  turz^ 
with  it  a  considerable  quantity  of  silver  which  would  be 
In  this  manner  proceed  tlU  tlie  silver  has  become 
decent,  observing  to  augment  the  fire  in  proportion  to 
diminution  of  liie  metai,  more  particularly  whco  the  o{ 
ration  is  nearly  finished,  becuuse  then  the  silver  is  cd- 
lected  together ;  and  as  it  is  more  difficult  to  be  k< 
in  fusion  than  tiie  small  quantity  of  lead  which  remains 
united  with  it,  it  could  be  but  very  imperfectly  se- 
parated with  an  insutHcient  degree  of  heat ;  and.  instead  o( 
about  one-tivcutieth  of  lead,  which  silver  usually  retains 
in  the  German  proccs:),  it  would  liave  a  much  more  con- 
fcidcral)Ic  quantity,  whicli  would  render  it  much  more  dif- 
licult  to  pass  to  tlic  second  operation  called  the  refining 
of  tluj  silver,  \*  hereby  it  is  brought  to  any  degree  of 
purity  tlial  ib  re(|uircd. 

ThoKe  who  arc  accustomed  to  refine  lead  in  tlte 
(Hrrfii:in  iMctliod  uill  be  able  to  do  it  by  the  method 
that  I  pro]K)t^;  for  thou<;^h  the  cupel  is  of  sand  instead 
ofuishcs^  the  operafiuii  must  be  performed  in  the  same 
iiiaiiiier. 

^^  V  h.i\e  sei.il  i\\\\\  tlii»  KFitrliJi  rofinea  great  quantity  of 
It -ill  I  ill  :i  siiKill  cupel,  ami  a  f^Tcat  quantity  of  that  metal 
uiuv  Im*  pas;.*d  tiiron^jli  that  whicli  1  propose,  by  adding 
nioii    ill  pi'i»porlii>fi  as  the   oxvdated  lead  is  driven  off. 

Supposing 
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Snppottng  the  cnpd  to  be  capable  of  containing  4  or  500  ' 
gi3nriagnim]nts  of  lead,  above  1500  may  be  refined  by  a 
idngle  operation,  without  the  inconreniences  of  the  £ng« 
liih  process. 

I  even  flatter  mjrself  that  a  cupel  well  made  with  sand 
wiU  serve  for  several  operations,  without  being  obliged 
to  construct  it  afresh  each  time,  as  in  those  made  of  ashes ; 
but  in  this  case  the  hole  or  channel,  previously  made  for 
the  litharge  to  run  off,  must  be  filled  with  sand  after  re- 
moving with  a  chisel  a  kind  of  varnish  which  the  oxyd 
leaves  upoa  the  sides  of  this  channel ;  that  the  fresh  sand 
made  rather  damp  may  unite  with  the  old,  which  it  will 
likewise  be  necessary  to  wet  around  that  part. 

The  durability  of  beds  of  earth  in  reverberatory  fur- 
naces, where  lead  ores  and  even  litharges  are  melted,  as 
I  have  stated  above,  will  remove  all  apprehension  rela- 
tive to  the  action  of  the  oxyd  of  the  lead,  which  will  af- 
feet  only  the  surface  of  the  cupel,  and  will  penetrate  it 
but  to  a  very  small  depth. 

After  .one  or  more  operations  this  crust  may  be  re- 
moved, and  fiised  in  a  hand-furnace  to  separate  the  lead 
firom  it ;  a  process  which  will  be  as  easy  as  thereduction  of 
the  metal  contained  in  the  ashes  of  ordinary  cupels,  and  in 
much  less  quantity.  Thus  more  lead  will  be  obtained  by 
the  new  than  by  the  old  method,  which  will  be  an  ad- 
vantage, as  I  have  before  observed.  1  shall  add,  that  as 
the  bottom  of  the  sand  does  not  absorb  as  much  oxyd  of 
lead  as  that  of  the  ashes,  it  will  not  contain  as  much  siU 
ver,  for  it  is  known  that  the  lead  separated  from  these 
aslies  contains  much  more  of  tlie  former  metal  than  that 
proceeding  from  the  reduction  of  litharge. 

Instead  of  sand,  argillaceous  earth  may  be  employed 
for  the  construction  of  the  cupels,  as  is  practised  for  the 

D  d  2  beds 
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beds  of  the  reverberatory  furnaces  in  the  province  of 
Breta^e  ;  but  this  earth'  ought  to  be  pounded  several 
days  successively,  otherwise  it  would  be  liable  to  crack  ; 
and  these  cracks  would  continually  increase  in  conse- 
quence of  the  shrinking  caused  by  the  caloric  ;  the  lead 
would  insinuate  itself  into  these  clefts,  an  inconvenience 
which  cannot  take  plarce  with  sand  even  if  somewhat 
earthy.  I  must  still  observe,  that  a  cupel  of  earth 
would  grow  too  hard  to  permit  the  formation  of  a  chan- 
nel for  the  litharge  ;  in  this  case  the  place  where  the 
oxyd  is  to  run  off  should  be  made  of  sand  or  lixiviated 
ashes. 

I  shall  add,  that  it  will  be  advantageous  to  employ  two 
kinds  of  sand  to  form  the  basin  of  the  cupel,  the  one  fine, 
like  that  for  moulding,  the  other  coarser,  and  not  earthy ; 
the  first  layer  should  be  made  of  the  latter,,  about  eight 
centimetres  in  thickness,  after  it  has  been  well  pounded 
with  pestles  for  the  purpose.  Upon  this  first  bed  lay  the 
fine  sand,  somewhat  earthy,  which  will  form  the  second, 
and  must  be  pounded  like  the  former ;  both  these  beds 
should  be  wetted  a  little  before  they  are  removed  to  the 
furnace,  timt  they  may  the  better  combine,  and  be  con- 
solidated by  the  pestles. 

The  sand  of  the  lower  bed  being  coarser  than  that  of 
the  up])er  will  absorb  its  humidity  as  it  drains  off,  and 
will  suffer  it  to  pass  without  impediment  into  the  chan- 
nels made  for  that  purpose. 

The  lower  bed  of  sand  may  be  left  when  a  fresh  cupel 
is  to  be  made  with  fine  sand,  and  that  portion  of  the  iat- 
ter  which  has  not  been  impregnated  with  oxyd  must  be 
jnixcd  afresh,  for  the  construction  of  the  cupel.  Atten- 
tion must  be  paid  when  taking  away  this  sand  not  to 
liaeddle  with  the  lower  bed^  as  the  coarse  sapd  of  the  lat- 
ter 
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■  1  with  the  other.     This  in- 
spreading  upon  the  bed 
[  ashes,  wliere  the  opera- 
..ig  the  fine  sand  of  the  up- 

i  that  the  moulding  s<ind  should  be 

.:  J  that,  if  it  be  not,  it  is  necessary  to 

ity  of  clay  to  give  it  adhesion  ;  but  as 

uc  ecjually  distriSutcd  tlirough  every  part 

..  It  sliould  be  diluted  in  the  water  used  for 

.  :  sand,  and  the  whole  ought  then  to  be  mixed 

■  in;iy  be  objected,  that  as  the  cupels  of  sand  do  not 
.  .  'Mi)  as  much  litharge  as  those  of  iushes,  more  time 
V.  ould  Ik?  required  to  perform  the  operation,  since,  in  the 
new  process,  the  oxyd  instead  of  being  absorbed  is  car- 
ried olf  out  of  tlie  furnace.  On  this  head  no  apprehen- 
sion need  be  entertained,  for  the  wind  of  the  bellows, 
when  properly  directed,  will  make  the  litharge  run  oil 
by  the  channel  more  abundantly  than  if  absorption  took 
place. 

I  have  seen  refiners  in  Germany  who  construct  tlieir 
cupels  with  ashes,  and  practise  the  judicious  method  of 
forming  in  the  middle  a  small  circular  hole^  the  diameter 
o(  which  is  proportioned  to  die  quantity  of  silver  they 
know  to.be  contained  in  the  lead  of  one  operation.  By 
means  of  this  disposition,  no  grains  of  that  precious  me- 
tal  remain  separate  from  the  lump  ;  the  whole  is  collected, 
in  the  basin  in  the  centre,  and  forms  a  perfectly  round 
cake.  I  recommen<l  the  same  practice  in  the  construc- 
tion of  cupels  of  sand. 

I  am  convinced  that  the  cupels  which  I  propose,  if 
piade  with  care  and  judgment,  will  be  found  to  succeed 

perfectly 
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perfectly  well^  and  ihat  tbey  will  be  very  ectinomical 
vitbout  possessing  the  inconveniencies  of  those  made  of 
a^hes.  For  the  advantage  of  metallurgy,  I  am  axious 
that  the  method  pointed  out  in  this  memoir  should  be. 
put  in  practice  ;  it  will  prove  that  we  ought  not  al- 
ways blindly  to  follow  old  customs,  or. the  routine  of 
workmen. 


On  the  different  Combinations  of  Cobalt  with  Oxygen ;  with 

Obsei^ations  on  various  amnumiacO'Vietallic  Salts. 

By  M.  Thenard. 

Extracted  by  M.  Drappicr. 

From  the  Journal  des  Mines. 


I 


T  has  been  long  known,  and  especially  since  the  me* 
moir  of  M.  Tessaert,  inserted  in  the  Annates  de  Chimie  *, 
that  if  an  alkali  be  poured  into  a  solution  of  cobalt,  a 
precipitate  is  obtained  at  first  of  a  laylock  colour  ;  that 
with  excess  of  alkali  this  precipitate  becomes  succe^ively 
blue*  and  olive  ;  that  it  grows  brown  by  desiccation,  and 
.It  length  turns  black.  These  phenomena  had  been  bc-f 
fore  attributed  to  the  influence  of  the  air;  but  M.  The- 
nard,  whose  accuracy  is  well  known,  has  ascertained,  by 
experiments,  that,  the  absorption  of  oxygen,  which  had 
till  then  beert  only  suspected,  is  the  real  cause  of  it. 
That  che*mist,  by  examining  the  action  of  tlie  air,  with 
and  without  the  aid  of  heat  and  that  of  oxygenated  niu- 
riatif:  acid  on  olive-coloured  oxyd  of  cobalt,  has  found 
that  tlie  oxvd  fust  turned  to  a  dark  brown,  and  afterwards 

*  Vol.  XXVIII.  p.  84. 

to 
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to  a  i3eep  black.  In  both  these  states  Ihie  oxyds,  pre- 
pared with  either  of  the  re-agents,  possess  the  foUowing 
properties. 

The  black  oxyd  dissolves  with  effervescence  in  muria- 
tic acid  ;  and  a  considerable  quantity  of  oxygenated  mu- 
riatic acid  is  disengaged.  In  nitric  and  sulphuric  acid 
the  solution  is  more  difficult,  and  requires  a  longer  time. 
It  is  accompanied  with  bubbles,  which  M.  Thenard  pre- 
sumes to  be  oxygen  gas. 

The  brown  and  olive-coloured  oxyds  produce,  with 
those  acids,  the  same  phenomena  as  black  oxyd,  with 
this  difference,  that  their  action  is  less  powerful ;  that 
of  the  olive-coloured  oxyd  being  still  weaker  than  the 
other. 

The  olive-coloured  oxyd  is  prepared  by  pouring  pot- 
ash into  a  solution  of  cobalt.  A  blue  precipitate  is  form-^ 
ed,  which  becomes  green  by  exposure  to  the  air.  If  this 
oxyd,  while  yet  damp,  be  treated  with  weak  muriatic 
acid,  by  means  of  a  gentle  heat  it  emits  oxygenated 
muriatic  acid  ;  it  is  therefore  evident  that  it  has  absorbed 
the  oxygen  of  the  air  ;  but,  to  remove  all  doubt  on  thift 
head,  M.  Thenard  put  a  quantity  of  blue  oxyd  into  a 
bottle,  and  carefully  corked  ft  up  ;  in  the  s^yace  of  a  few 
minutes  a  vacancy  appeared,  and  tiie  air  that  remained 
could  with  difficulty  be  inflamed. 

The  same  chemist  likewise  submitted  the  blue  oxyd  to 
the  action  of  tiiose  acids,  but  this  oxyd,  prepared  in  tlie 
manner  above  described,  is  extremely  fine,  and  if  it 
come  ever  so  little  into  contact  with  the  air  it  almost  in- 
stantly turns  green :  on  this  account  M.  Thenard  pre- 
ferred to  prepare  it  by  disoxygenating  the  black  oxyd  ; 
that  is,  by  submitting  it  for  half  an  hour  to  a  red  heat, 
M.  Tessaert  was  the  first  that  perceived  and  described 
that  plienomenon  ;  he  attributed  it  to  the  piesence  of  a 

small 
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small  quantity  of  arsenic,  which  be  suspected  to  exist  ilt 
his  cobalt,  because  he  could  produce  it  only  once,  and 
because  he  bad  obtained  a  light  blue,  approaching  ta^ 
violet,  by  heating  arsenious  acid  with  oxyd  of  cobalt. 

The  blue  oxyd  diifers  from  all  the  others  tn  dissolving 
in  acids  without  any  disengagement  trf'gas ;  it  reseiobles 
them  in  other  respects j  as  the  solution  of  it  in  concen<» 
trated  muriatic  acid  is  green,  as  it  pass^  to  a  purple  by 
exposure  to  the  air  for  several  hours,  and  to  a  rot^  colour 
instantly  upon  the  addition  of  water.  This  remark  fur* 
nished  the  means  of  explaining  why  characters  made,  with 
muriate  of  cobalt  appear  of  a  beautiful  pea-grreen  when 
held  to  the  fire,  and  disappear  when  removed  from  it : 
the  heat  concentrates  the  solution,  the  characters  become 
apparent,  the  muriate  of  cobalt  afterwards  attracts  the 
humidity  of  the  atmosphere,  and  they  are  effaced. 

As  to  the  rose-coloured  or  laylock  oxyd,  M.  Tbenard 
doubts  its  existence,  because  he  was  never  able  to  obtain 
it  by  pouring  a  saliiiable  basis  into  a  solution  of  pure  co* 
bait.  lie  thinks  that  the  rose-coloiircd  precipitates  ob* 
tained  with  alkalis  are  no  other  t))an  arscniate,  or  some 
other  salt  of  cobalt.  For  the  rest,  *'  it  is  possible,*'  says 
he,  *'  that  in  these  solutions  tlie  cobalt  may  exist  in  the 
state  of  rose-coloured  oxyd :  at  tlie  same  time  the  con- 
trary may  be  the  case  ;  and  it  woul<i  not  be  tlie  first  in- 
stance of  a  metallic  solution  having  a  diHferent  colour 
from  its  oxyd  :  highly-oxygenated  nitrate  of  mercury  i» 
colourless,  while  the  oxj^d  of  that  salt  is  red,  &c." 

There  however  exist  at  least  four  kinds  of  oxyd  of  co- 
balt ;  blue,  ohve,  brown,  and  black  oxyd :  according  to 
M.  Tbenard,  the  brown  ox3'd  may  possibly  be  a  mixture 
of  olive  and  black  oxyd  :  but  the  want  of  materials,  pre- 
vented him  from  removing  all  his  doubts,  and  from  ren- 
dering his  researches    as   complete    as  he  could  have 

wisbt^. 
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i¥i«hed«  His  investigations  of  the  different  conAinationi 
of  cobalt  with  oxygen  have,  however,  led  to  the  follow- 
ing observations. 

'  Desirous  of  purifying  cobalt  containing  iron,  he  treatetl 
it  with  nitric  acid,  and  poured  into  the  solution  an  ex* 
cess  of  ammoniac.  After  havirtg  filtered  and  evaporated 
the  liquor  to  dryness,  he  treated  the  residue  with  water, 
and  separated  the  fresh  oxyd  from  it  by  the  filtre.  The 
ivater  contained  not  only  nitnite  of  ammoniac,  but  like- 
wise cobalt :  when  subjected  to  evaporation,  as  it  be- 
came cool,  it  deported  a  salt,  in  rose-coloured  crystals, 
of  a  cubic  form,  of  a  pungent  taste,  resembling  urine, 
inalterable  in  the  air,  entirely  decomposable  by  fire, 
emitting  a  lively  pale  yellow  flame,  and  leaving  a  black 
xesidue,  possessing  all  the  propertieis  of  oxyd  of  cobalt ; 
their  solution  yields  no  precipitate  with  any  salifiable  sub- 
stance, but  it  affords  one  with  sulphuretted  hydrogen  a!id 
liydro-sulphurets :  potash,  with  the  assistance  of  heat, 
disengages  ammoniac,  and  precipitates  oxyd  from  it. 
This  salt  is  evidently  an  ammoniacal  nitfate  of  cobalt. 

Nickel,  submitted  to  tlie  same  experiments,  afforded 
the  same  results,  with  this  diHerence,  that  the  colour  of 
the  triple  salt  was  green,  and  that  the  form  of  the  crys- 
tals was  not  so  |>erf€ct. 

Oxyd  of  zinc,  heateJ  to  ebullition  with  muriate  of  am- 
moniac, likewise  yields  a  triple  combination  ;  in  this  caso 
a  small  quairtity  of  ammoniac  is  di'^engagcd.  As  this  salt 
dissolves  a  much  greater  proportion  of  oxyd  of  zinc  hot 
than  cold,  a  considerable  part  is  precipitated,  cither  as 
it  cools  or  by  the  addition  of  cold  water.  When  this  so- 
lution has  become  cold,  provided  too  great  a  quantity  of 
decomposed  muriate  of  auunoniac  Iras  not  been  em- 
ployed, it  gives  no  precipitate,  eitlier  with  alkalis  or  even 
alkaline  carbonates :  it  yields  a  white  precipitate,  wit'i 
Vol.  IV. — Second  Series.  £ '^  sul- 
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salpburetted  hydrogen  aiid  bydro-sulpliurets,  but  doei 
not  crystallize. 

In  the  same  manner  an  amnioniacal  muriate  of  lead 
may  be  obtained  by  treating  oxyd  of  lead  with  muriate 
of  ammoniac,  or  by  pouring  muriate  of  lead  into  mu- 
riate of  ammoniac.  If,  to  ascertain  the  combination, 
sulphuric  acid  be  poured  into  the  mixture,  no  precipitate 
is  obtained,  while  alkaline  carbonate  produces  one  im- 
nkcdiatcly. 

Highly-oxygenated  muriate  of  tin,  ivhicb,  under  other 
circumstances,  is  known  to  be  insolfrt)le  in  nitric  acid, 
when  treated  with  this  acid  and  ammoniac  yields  a  solu-« 
tion  of  tin.  This  fact  has  served  to  explain  why  nitric 
acid,  employed  to  act  upon  tin,  furnishes,  by  evapora- 
tion, a  salt  containing  a  great  quantity  of  oxyd :  the  so- 
lution is  then  promoted  by  the  ammoniac  produced,  as 
M.  Guy  ton  has  proved,  during  the  action  of  the  nitric 
acid  upon  the  metal. 

According  to  these  experiments  of  M.  Thenard,  am- 
moniac is  capable  of  forming  triple  salts  with  the  oxyds 
of  cobalt,  nickel,  zii.^*,  lend,  and  tin.  According  to  the 
discoveries  of  other  Frcncfi  chemists,  it  forms  magnesia 
and  soda  with  the  oxyds  of  platina,  silver,  copper,  mer- 
cury, and  with  alum.  Potash  appears  to  be  the  alkali 
which  has  fchc  greatest  tendency  next  to  ammoniac  to 
produce  a  triple  combination  :  and  we  know  this  is  the 
case  with  the  oxyds  of  platina,  antimony,  tungsten,  alu- 
mine,  and  soda. 

It  therefore  appears  natural  to  conclude,  from  these 
obscrvatio!is,  that  in  chemical  analyses  the  operator 
should  be  perfectly  familiar  vt'ith  the  use  of  [lotash,  and 
especially  of  ammoniac  ;  that,  to  prevent  falling  into 
great  errors,  he  ought  to  take  the  utmost  care  that  a  tri- 
ple sail  may  not  be  formed,  when  precipitating  any  sub- 
stance 
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stance  from  a  solution  with  the  intetition  of  weighing  it. 
We  may  likewise  add,  that  soda  not  being  liable,  atleast 
as  far  as  we  know,  to  so  many  of  these  triple  combina^ 
tions,  ought  to  be  preferred  in  many  cases  to  the  two 
above  mentioned  alkalis,  as  its  purification  is  not  attended 
with  greater  difficulty  than  that  of  potash,  and  as  its  car- 
bonate  may  be  obtained  in  a  pure  state  even  with  greater 
facility.  Be  this  as  it  may,  M«  Vauqueiia  has  made  us 
acquainted  *  with  a  combination  of  soda  and  phosphate  of 
lead  ;  it  would  be  of  utility  to  enter  into  a  comparative 
examination  of  the  action  gf  this  alkali  upon  earthy  and 
metallic  salts. 


Memoir  which  9btained  the  Prize ,  proposed  by  the  National 
Institute  of  France ^  on  the  Question ^  **  To  point  out  the 
Earthy  Substances j  and  the  Processes  necessary  for  ma- 
nufaciuring  Earthen -ware,  capable  of  resisting  sudden 
Transitions  f ram  Ileat  to  Coldy  and  cheap  enough  for 
general  Use.'*    By  M.  Fourmy. 

From  the  Journal  des  Mines^ 
(Concluded  from  Pdge  149 .J 
Of  the  Composition  of  common  Ear then-'xare. 

j1#  VERY  one  knows  that  clay  is  the  substance  employed 
for  common  wares.  That  name  is  giveu  to  a  kind  of 
earths,  more  or  less  ductile^  to  which  caloric  imparts  a 
greater  or  less  degree  of  solid  it}% 

These  earths  arc  mixtures  more  or  less  complicated; 
the  properties  of  which  vary  according  to  the  proportions, 
forms,  and  volume  of  their  component  parts,  that  is,  ad 

*  Journal  des  Mines,  Messidor,  }*earS. 

E  e  2  vt/initum  ; 
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in^niium;  aa  that  no  two  can  b^^  found,  in  oveiy  respect 
alike.  Those  most  generally  employed  in  the  composition 
of  common  irares  contaun  aluminei  siiex^  frequently 
Une,  aloiost  always  oxyds  or  sulphur  of  iron  ^  we  likewise 
find  in  tiiera  magnesia,  barytes,  and  other  garths,  better 
known  in  the  laboratory  of  the  cliemist  than  in  the  work-r 
shop  of  the  manufacturer  \  salts,  SLninml  and  TegetaUe 
matters,  carbon,  gases,  &c.  &c. 

Aiumine  and  bilox  are,  if  I  may  so  express  myself,  the 
only  calcubted  parts;  tlie  others  are  seldom  noticed, 
though  their  fuiictious  arc  not  altogetlier  indifferent, 
1  he  reason  of  tliis  is,  that  their  influence  is  only  secon-* 
dary,  while  that  of  the  two  former  is  absolutely  decisive. 
Tims  setting  aside  the  accessory  substances,  it  may  be 
said  that  the  common  wares  are  composed  of  an  eartliy 
mixture,  whose  fundamental  parts  are  aiumine  and  silex. 
The  proportion  is  sometimes  natural,  but  is  more  fre-r 
queatly  fixed  hy  the  manufacturer,  according  4s  it  suits 
his  purposes. 

These  purposes  must,  indeed,  always  be  subordinate 
to  certain  principles ;  hut  the  application  of  these  prin- 
ciples cannot  be  suhnjitted  to  any  invariable  rule,  because 
tiie  rciiults  depend  not  only  on  the  nature  of  the  sub- 
stances, or  of  the  proportions  in  which  they  are  combined, 
but  lil<ei\ise  on  tlie  form  and  volume  of  the  particles  com- 
posing these  substances,  and  particularly  on  the  tempera- 
ture employed. 

The  different  kinds  of  baked  earths  manufactured  at 
Paris  are  almost  all  composed  of  the  same  substances ; 
vet  they  differ  considerably  both  in  their  organisation  and 
in  their  properties,  because  the  cements  which  form  a 
part  of  them,  being  more  or  less  voluminous  and  abun- 
dant, modify  tlicir  texture,  ad  wfinitum  ;  and  because 
the  difference  between  the  degrees  of  heat  employed   in 

baking 
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bdkJ^g  tliem  produces  very  great  T^ieties  in  the  combi- 
Dation  of  thi^r  p4rucles. 

The  only  ||;eneral  remarks  tliat  can  be  hazarded  on  the 
i:oniposkion  of  thewaresi  under  consideration!  may,  there- 
fore, b^  r^luced  to  a  ^Qty  small  number  of  general  prin- 
ciples. X 

The  earthy  mixture  employed  in  forming  the  biscuit  of 
9.  ware  iut^nded  to  endure,  without  precaution ^  the  alter- 
uativies  of  he«it  und  cojd,  :diould  unite  four  essential  con- 
ditions ;  these  are : 

1.  It  should  contain  a  sufficient  quantity  of  alumine, 
and  consequently  be  suiiicientl}'  ductile  to  be  worked  at 
^  small  ex  pence. 

2.  It  should  contain  a  sufficient  quantity  of  silcx,  and 
(Consequently  be  sufficiently  soft  to  allow  a  free  passage  to 
the  particles  of  caloric. 

3.  It  should  be  sufficiently  fusible  to  acquire  the  neces- 
sary degree  of  solidity  with  a  moderate  heat. 

4.  It  should  be  sufficiently  refractory  to  endure  without 
{alteration  the  heat  requisite  for  fusing  the  varnish. 

If  too  aluminous,  it  would  acquire  too  close  a  texture, 
.    jand  would  with  difficulty  be  brought  to  take  a  covering. 

If  too  silicious,  it  would  want  solidity. 

If  too  fusible,  its  form  would  be  injured  by  the  heat  ne- 
cessary for  the  fusion  of  the  varnish. 

If  too  refractory,  the  expence  of  the  combustible  requi- 
site for  baking  it  would  augment  the  price  of  the  wares 
too  much. 

Experience  alone  can  teach  the  proper  medium. 

Of  the  Composition  ofcoynmon  Stone-ware. 

^tone-wares  differ  from  common  earthen-ware  in  the 

^  closeness  of  their  texture,  which  proceeds  from  the  superior 

fineness  of  the  clay  and  the  violence  of  the  heat  to  which 

thev 
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they  are  eiqiosed  in  baking.  Their  denseness  yaries  accord* 
ing  to  the  greater  or  less  prevalence  of  these  two  causes ; 
but  it  is  generally  such^  that  their  fracture  is  smooth,  like 
I  that  of  porcelain,  and,  like  the  silices,  they  strike  fire 
with  a  steel :  it  is  by  this  property  that  they  are  in  a  par- 
ticular manner  distinguished.  In  this  state  they  cannot 
resist  sudden  transitions  from  heat  to  cold  ;  but  the  far- 
ther they  arc  from  it  the  less  capable  they  become  of 
enduring  those  transitions,  and'  then  resemble  common 
earthen  ware^  so  much  as  to  be  sometimes  mistaken  for 
them. 

All  the  productions  of  tlie  stone  manufectories  are  ge- 
nerally called  bv  the  name  of  stone  wares,  though  among 
the  number  there  are  some  which  have  scarcely  any  more 
density  than  common  earthen  wares,  or  perhaps  none  at 
all,  and  which,  on  this  account,  are  capable  of  enduring 
the  alternatives  of  heat  and  cold ;  so  that  it  is  not  uncom- 
mon to  hear  of  stone  that  stands  the  fire, 

]?iit  those  acquainted  with  the  subject  confine  the  term 
of  stone  to  a  very  hard  kind  of  ware,  the  fracture  of  which 
bears  a  greater  or  less  resemblance  to  that  of  glass,  and 
which  strikes  fire  with  steel.  Is  is  evidcHt  that  such  a 
suljstance  is  incapable  of  enduring  sudden  transitions  from 
heat  to  cold. 

It  is,  therefore,  strictly  correct  to  say,  in  general,  that 
stone  cannot  stand  the  fire.  If  some  of  the  wares,  known 
by  that  name,  possess  this  advantage,  it  is  because  they 
vary  from  the  kind  of  manufactun;  to  which  it  ought  ex- 
clusively to  he  confined. 

Stone- wares  are  either  varnished  or  not  varnished ;  some 
of  tlie  former  (whicli  alone  we  shall  here  notice)  receive 
a  ce\t;:in  varnisli  bv  means  of  the  vapor  of  the  muriate  of 
joda  ;  these  belong  to  the  class  of  those  mentioned  above, 
imdcr  the  hcur!  ef  natural  varnishes. 

There 
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There  are  others  to  which  artificial  varnislies  are  ap« 
plied;  these  varnishes  are  most  frequently  earthy,  because 
the  temperature  necessary  for  baking  the  biscuit  being  suf- 
fidentiy  high  for  the  fusion  of  substances  purely  earthy, 
the  manufacturer  can  have  no  interest  in  employing  either 
lead  or  salts.  . 

Of  the  Composition  of  an  Earthen -ware  possessing  the 
three  Qualities  which  are  the  Object  of  the  Question. 

None  of  our  (the  French)  earthen-wares  at  present 
combine  these  three  qualities ;  to  obtain  them,  we  must 
therefore  proceed  in  a  manner  different  from  what  we 
have  hitherto  done.  We  shall  succeed  by  two  methods  ; 
either  by  forming  new  mixtures,  or  by  modifying  those 
already  in  use.  The  former  would  be  more  brilliant, 
without  in  reality  possessing  greater  merit.  The  latter, 
being  an  application  more  easily  attainable,  will  be  so 
much  the  more  advantageons.  Thus,  it  would  be  useless 
to  create  ;  it  is  sufficient  to  improve  what  exists,  that  is, 
to  give  the  compositions  with  which  we  arc  already  ac- 
quainted the  qualities  they  want. 

Supposing  we  have,  1 ,  a  kiiid  of  earthen-ware  capable 
of  resisting  sudden  transitions  from  heat  to  cold,  and  at  a 
low  price,  but  the  varnish  of  which  contains  oxyds  pre- 
judicial to  health  ;  if,  without  depriving  it  of  the  two 
qualities  it  possesses,  we  can  make  it  take  a  wholesome 
varnish,  we  shall  attain  the  desired  object. 

Supposing  we  have,  2,  another  kind  free  from  un- 
wholesome oxyds,  but  incapable  of  resisting  sudden  tran- 
sitions from  heat  to  cold  ;  if  witiiout  injuring  the  two 
properties  it  combines,  we  can  add  that  which  it  wants, 
we  shall  likewise  obtain  a  satisfuctcry  solution  of  the 
question. 

In 
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In  the  first  citse  it  is  the  ramisb,  stnd  in  tlie  secbnd  the 
texture  that  must  be  altered.  Instead,  therefore,  of  pro- 
posing innovations  that  would  be  attended  with  a  greater 
or  less  degree  of  embarrassment  to  those  who  might  be 
desirous  of  manufieurturing  wholesome  tarthen  ware,  I 
thought  it  more  advisable  to  make  experiments  with  sub- 
stances already  employed,  and  only  to  introduce  into  the 
usual  processes  such  modifications  as  may  be  easily  adopt* 
ed  in  the  manniactories  already  established. 

For  this  purpose  I  took  two  kinds  of  ware,  well  known 
at  Paris,  each  of  wJiich  is  in  one  of  the  cases  above 
mentioned  ;  the  common  earthen- ware  of  Paris  being  in 
the  first,  and  the  common  stone-ware  of  Beauvuis  in  tlie 
second. 

Of  the  c&tnvion  Eartben-'ware  of  Paris, 

The  substances  proper  for  tlie  manufacture  of  earthen- 
ware  of  a  finer  or  coarser  quality,  are  very  abundant  in 
the  neighbourhood  of  Paris.     The  principal  of  these  are  : 

No.  1,  a  clay  of  a  b!ueish-grey  colour,  very  fine  and 
ductile,  mixed  with  a  great  quantity  of  sulphur  of  iron. 
It  is  found  at  the  depth  of  several  metres  below  the  sur- 
face of  the  earth  ;  to  reach  it,  you  are  obliged  to  pene- 
trate tlirough  a  bed  of  calcareous  luf,  wliich  forms  the 
stone  for  building  at  Paris.  It  is  dug  at  Arcueil,  Gen- 
tilly,  la  Glaciere,  Vaugirard,  Vanvres,  and  Yssy. 

Not  only  in  the  difVerent  pits  hut  even  in  the  several 
strata  in  the*  same  pit,  appear  variations  resulting  less 
from  the  nature  of  its  component  ])arts  than  from  the 
state  and  the  proportions  in  which  tiie.se  parts  exist ;  the 
most  important  of  which  variations  eonsist  in  the  more  or 
less  advanced  decomposition  of  liie  sulphurs. 

When  purified  from  these  sulpliurs,  it  is  proper  for 
manufacturing  not  only  connnon  earthen- ware,  but  l.ko- 
wise  stone-ware,  of  exceHent  quality. 

A  sample 
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A  sample  of  tbi^  clay,  taketl  ^t  Vanvres,  when  ana- 
lysed, presented, 

Alumine 32,25^ 

iSilex 63,5 

No.  l.^Lime 525>  lOO 

Iron     ......  3,7^1 

^Loss ,25^ 

No.  2,  a  clay  of  a  greenish  colour,  less  fine  and  duo- 
Vile  than  the  preceding :  it.  is  found  at  Montmartre,  Bel- 
leville j  Menil  Montant,  &c.  Almost  all  the  hills  round 
Paris,  to  the  distance  of  several  kilometres,  are  covered 
with  it. 

A  sample  of  this  tky  from  Montmartre  presented  the 
following  result : 

'Alumine  .....  19 

jSilex 66,25  i 

No.  2.^Lin,e 7,5    /-  iOO 

'iron     ......  6,731 

^Loss     ......        ,5 

No.  3,  a  matl  of  a  ligKt  yellow,  sometimes  apprtMicIi- 
ing  a  blue-grey,  and  possessing  almost  the  consistence  of 
stone,  lit  appears  in  strata  of  no  gretit  thickness  above 
beds  of  lime-stone,  and  beneath  the  green  clay  above 
mentioned. 

A  sample  of  this  marl  from  Menil  Montant  gave, 

^Alilmine 8,25^ 

Silex 17,5 

J  Lime GS, 

N°-3-^Iro„     ......         ,5    >'^ 

Evaporated  Water       .  7,5 

^Loss ,25' 

Vol.  IV.—Seconp  Series.  .  F  f  K©. 
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No.  4,  a  kind  of  fine  sand,  somewhat  earthy,  and  of 
the  colour  of  sulphur.  The  greatest  part  of  it  it  pro- 
cured at  Picpus  ;  but  it  is  found  in  various  other  places, 
especially  in  and  near  Pologne. 

A  specimen,  taken  from  the  vicinity  of  Pologne,  on 
the  road  which  forms  a  prolongation  of  the  Rue  Miro- 
mf»nal,  yielded, 

/Alumine 1,5 

iSilcx 72,S 

No.  4.  y  Lime   .     .....  24,5    >  lOO 

/Iron ,751 

vLoss ,75^ 

No.  5,  a  sand  of  a  3'^ellow  ochry  colour,  found  on  the 
surface  of  the  earth  in  the  canton  of  Belleville,  and 
places  adjacent. 

The  analysis  of  a  sample  of  this  sand  afforded, 

fAluminc ^>     ^ 

\  Lime 3^5  I 

V  Iron ,15) 

Of  these  five  substances,  the  first  and  the  last  are  al- 
most the  only  ones  eui ployed  in  the  composition  of  com- 
mon earthen-ware,  the  olliers  being  used  for  other  pur- 
poses, as  for  bricks,  tiles,  &c.  The  potters  usually  em- 
ploy one  or  two  parts  of  the  clay,  No.  l ,  to  which  they 
add  one  part  of  the  sand  No.  5.  Their  wares  are  in  con- 
sequence extremely  weak,  and  therefore  capable  of  sus- 
taining the  alternatives  of  heat  and  cold,  but  frequentiv 
so  porous  that  grease  or  liquids  are  absorbed,  and  pene- 
trate through  them. 

These  utensils,  besides  being  incapablp  of  solidity,  have 
two  other  very  material  defects  ;  that  of  communicatin 


a  very 
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a  very  disagpreeable  taste  and  smell  to  victuals  prepared 
in  them,  and  that  of  being  covered  with  a  very  unwhole* 
some  varnish.  Both  these  defects  proceed  from,  the  same 
cause,  too  little  baking. 

When  earthen-ware  is  not  sufficiently  baked,  several 
inconveniences  result  from  it. 

1 .  The  earthy  mixture  composing  the  biscuit  does  not 
acquire  sufficient  solidity. 

2.  The  fermentable  substances,  which  tliis  mixture  in- 
variably contains,  are  not  perfectly  destroyed  or  decom* 
posed ;  they  preserve  a  principle  of  action  which  they 
exercise  upon  the  substances  put  into  the  vessels,  and 
these  receive  more  or  less  injury  from  it. 

3.  The  saline  or  metallic  composition  forming  the  var- 
nish is  not  completely  vitrified ;  acids  and  fatty  sub- 
stances dissolve  it  more  or  less  easily. 

Complete  baking  alone  can  correct  these  two  imper- 
fections ;  and  for  this  purpose  a  more  powerful  degree  of 
heat  is  absolutely  required  than  is  iisu^l  in  the  potteries 
of  Paris. 

Of  the  Stone-wares  of  Beaicoais, 

The  earths  of  which  these  stone-wares  are  composed 
are  procured  from  various  pits  in  a  space  of  considerable 
extent  from  the  neighbourhood  of  Savigny  to  Neufch&tel 
en  Bray,  in  the  department  of  the  Lower  Seine.  It  is 
ijsed  not  only  in  the  manufactories  of  the  country,  but 
exported  to  distant  provinces  by  the  name  of  Earth  of 
Forges,  because  the  canton  of  Forges  furnishes  it  in  the 
greatest  quantity.    , 

A  sample  of  this  kind  of  clay  presented,  M'hen  ana- 
lysed. 
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v'Alumine  •*....     16, 

Isilex   .     .     •     .     .     i     53, 

..  ■  ^    J  Lime.  ......       1,     v    ,-^^ 

'      No.  6.  <  ,  J     y  100 

i  Iron o, 

r  Evaporated  Water      •     \0j^ 

^Loss 2, 

The  country  abounds  in  various  kinds  of  sand  capable, 
by  their  niixiurc  with  those  clays,  of  forming  composi- 
tions of  greater  olr  less  strength,  according  to  the  magni^ 
tudo  of  their  particles,  and  the  proportions  in  which 
they  are  combined. 

A  sample  of  one  of  Xhe^  kinds  of  sand,  taken  from  a 
hill  on  the  road  from  Savigny  to  St.  Sanason,  yielded,  by 
analysis,  the  following  r^ults, 

Alumine {, 

jSilex 9.6, 

No.  7.  ^Lijjjg 1,5    >  100. 

'iron ,75! 

^Loss ,75, 

The  sand  and  the  earth,  No.  6,  were  the  materials  em- 
ployed for  my  experiments  Nos.  2,  3,  and  4,  of  which  I 
shall  presently  speak. 

The  stone-wares  made  in  the  neighbourhood  of  Beau- 
vais  are  principally  carried  to  Paris ;  they  have  all  the 
qualities,  both  good  and  bad,  of  the  common  stone- wares. 
In  the  manufactories  nearest  to  Beauvais,  that  is,  in  the 
neighbourhood  of  Savigny,  St.  Sampson,  &c.  no  var- 
nished Ltone-ware  is  made,  but  only  at  IMartin  Camp,  a 
village  not  far  from  Neufch&tcl  en  Bray.  But  as  the 
substatices,  processes,  and  productions  are  the  same, 
wit:i  tne  exception  of  the  varnisli,  all  these  manufactures 
must  be  ranked  in  die  same  class. 

0/ 
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Of  the  AUtratians  required  by  the  twa  above-meniioned 
Kinds  of  Wares. 

The  great  demand  for  Paris  earthen-ware,  as  well  as 
that  of  Savigny,  leaves  no  room  to  doubt  that  their  price 
is  proportionably  low.  The  former  wants  only  a  whole-; 
some  varnish,  and  the  latter  a  weaker  texture,  to  com- 
bine the  three  conditions  which  are  the  object  of  this 
question. 

It  was  required  to  ascertain,  1,  Whether,  with  the 
substances  composing  the  biscuit  oi  the  potteries  of  Paris, 
another  biscuit  may  be  formed  capable  of  receiving  a 
wliolesome  varnish. 

2.  Whether  the  substances  composing  the  stone-ware 
of  the  neighbourhood  of  Beauvais  can  be  modified  so  as 
to  form  another  biscuit  capable  of  withstanding  sudden 
transitions  from  heat  to  cold. 

3.  Whether  the  alterations  necessary  for  producing  the 
desired  effect  .on  these  biscuits  occasion  a  considerable  or 
too  great  an  increase  of  price. 

For  this  purpose  I  prepared  four  kinds  of  biscuit,  which 
attain  the  object  required,  each  in  a  different  manner,  on 
account  of  the  difference  of  their  texture.  The  first  is 
composed  of  three  parts  of  Vanvres  clay  and  one  part  of 
Belleville  sand :  the  second  of  one  part  of  Forges  clay 
and  one  part  of  very  coarse  sand  of  St.  Samson :  the  third 
of  two  parts  of  Forges  clay  and  one  part  of  very  fine  sand 
of  St.  Samson  *. 

Let  us  now  proceed  to  examine  what  kinds  of  varnish 
are  proper  to  be  applied  to  them. 

*  The  proportions  here  specified  are  not  absolutely  necessary  to  be 
employed  ^  they  are  only  relative  to  Ihe  degrees  of  heat,  and  must  of 
course  vary  with  tbein. 

or 
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Ofearth]f  Famishes  suitable  to  cormnon  Earthen-xeares. 

The  Chinese^  who^e  industry  in  this  manufacture  sur* 
passes  that  of  European  natioRs,  make  many  kinds  of 
wholesome  eartben*ware.  From  the  examination  which 
J  have  been  induced  to  make  of  them,  I  am  convinced 
that  the  earthy  varnishes  used  by  them  are  extremely 
nrioiis. 

The  potters  of  &f artin  Camp  varnish  their  stone-ware 
with  an.eaHb  containing  alumine,  siiesc,  lime,  and  iron. 
I'hose  of  St.  Fargean,  whose  stotie-ware  nearly  resera- 
Wes  that  of  Martin  Camp,  employ  forge-dross,  which  is 
no  other  than  glass,  likewise  containing  alumine,  silex, 
Kme^  and  iron. 

I  have  more  than  one  reason  for  believing  that  the  sub« 
staiiees  emplojed  by  the  Chinese  are  not  of  the  most  fu- 
sible nature  ;  on  this  subject,  however,  I  am  confined  to 
piiusumption^  wliile,  on  the  other  hand,  I  know  that  the 
>(Jxstaiices  used  at  St.  Fargeau  and  Martin  Camp  re* 
<juire  a  very  elevated  temperature, 

T  conceived  that  a  composition  less  refractory,  and  con- 
sequently less  expensive,  with  regard  to  the  baking, 
would  be  preferable  if  the  wares  would  not  be  injured  by 
tl>is  economy.  This  idea  led  me  to  a  long  and  expensive 
investigatio]!  of  the  difl'erent  substances  that  appeared 
likely  to  fulfil  the  object  in  vi5w,  that  is,  to  furnish,  at  a 
low  price,  a  solid  varnish,  capable  of  resisting  acids,  and 
Lnpenetnible  by  greasy  substances  and  liquids. 

The  limits  of  this  memoir  will  not  admit  of  my  enter- 
ing into  a  detail  of  the  Experiments  which  I  made,  with 
this  view,  on  the  numerous  substances  offered,  more  or 
less  gratuitously,  by  the  territory  of  tlie  republic.  I  shall 
therefore  coiidne  m3'se!f  to  stating,  that  I  found  nothing 
more  suitable  than  volcanic  productions.     Among  these 
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the  pumice-stone  appeared  to  deserve  the  preference,  on 
account  of  its  superior  fusibility ;  but  certain  kinds  of 
lava  very  nearly  resemble  it. 

-  It  would  be  unnecessary  to  give  the  analysis  Qf  pumice- 
stones,  both  because  they  are  so  well  known,  and  because 
the  composition  of  every  kind  is  not  the  same.  All  how- 
ever contain,  in  greater  or  less  quantity,  alumine,  silez, 
lame,  and  a  small  quantity  of  iron,  sometimes  a  very  small 
proportion  of  magnesia,  and  other  earths. 

But  whether  the  kind  of  vitrification  wfaicli  these  misc-' 
tures  have  undergone  in  the  volcanoes  has  brought  them 
to  the  same  degree  of  fusibility,  or  whether  it  proceed^ 
from  some  other  cause,  the  differences  which  appear  by 
their  analysis,  either  in  their  component  principles  or  ia 
the  proportions  of  those  principles,  have  presented  nu 
variations  of  importance  in  the  results. 

I  therefore  conceive  that  volcanic  productions  are  i)cr- 
fcctly  suitable  for  varnishing  wholesome  earthen-ware  at 
the  cheapest  possible  rate.  Of  all  the  compositions  of  a 
purely  earthy  nature  that  I  have  tried,  none  has  pro* 
duced  such  a  complete  fusion  at  a  temperature  equally 
low. 

0/  the  Eject  'xJnch  the  proposed  Modijkatioiis  ik^auU 
produce  upon  the  Price. 

All  the  heads  of  expense  incurred  in  the  manufacture 
of  earthen-ware  may  be  reduced  to  five  principal  ones. 

1.  The  substances  composing  the  paste  or  biscuit. 

2.  The  preparation  required  by  those  j^ubitances  to 
dispose  them  to  receive  the  moulds. 

3.  The  labour  of  moulding. 

4.  The  substances  of  whicli  the  varnish  is  composed. 

5.  The  baking. 

Of 
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Of  these,  the  three  first  experience,  from  the  proposed 
modifications,  no  alteration  that  can  affect  the  prite :  the 
two  latter  only  are  capable  of  producing  any  variation  in 
the  expense. 

If  we  first  take,  as  a  itiedium  of  comparison,  the  com-> 
mon  earthen-ware  of  Paris,  we  shall  see  that  by  the  new 
method  the  heat  must  be  more  violent,  which  would  con* 
sequently  increase  the  expense  in  the  article  of  fuel.  But 
we  shall  likewise  find  that  this  increase  is  counter-ba- 
lanced by  an  important  diminution  in  the  price  of  the 
Vfmish. 

The  potters  of  Paris  employ  as  a  flux  red  oxyd  of 
lead,  commonly  called  miniiimy  with  which  they  com- 
bine Belleville  sand  and  Vanvrcs  clay ;  these  form  a  var- 
nish, which  stands  them  in  about  60  centimes,  per  kilo- 
gramme (somewhat  under  3  d.  per  lb.)  The  refuse  of 
pumice-stone,  or  that  which,  being  too  small  for  the  orl 
dinary  operations  of  polishing,  is  held  in  low  estimation 
in  commerce,  is  worth  at  Paris  from  30  to  50  c.  the  kilo- 
gramme,  or,  upon  an  average  40  c.  that  is,  two-thirds 
of  the  price  of  the  varnish  used  by  the  potters.  This 
difference  arises  fjom  the  facility  of  pounding  the  pumice- 
stone,  the  expense  of  which  is  very  trifling. 

But  what  in  an  extraordinary  degree  increases  the  ad- 
vantages possessed  by  this  substance  is,  that  being  very 
light,  less  in  quantity  by  almost  one-half  is  required 
than  of  the  common  varnish  :  so  that,  taking  every  cir- 
cumstance into  the  calculation,  the  varnish  which  it  fur- 
nishes costs  less  by  above  one-third  than  tliat  now  em- 
ployed. 

Thus  this  diminution  over-balances  the  increase  caused 
by  the  elevation  of  the  temperature,  and  it  is  incontesti- 
ble  that  the  proposed  alterations  will  produce  a  diminu- 
tion in  the  expense  attending  the  manufacture  of  the 

common 
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common  eartbcii-ware  of  Paris.  Wkh  regard  to  tbat 
tnade  in  the  neighbourhood  of  Beauvais,  either  the  em- 
ployment of  the  common  varnish  may  be  continued,  or 
the  pumice-stone  may  be  substituted  in  its  stead.  In  the 
first  case,  tlie  change,  as  it  has  been  observed  above, 
will  be  confined  to  the  texture^  and  cannot  affect  tlie 
price. 

In  the  second  case,  if  on  the  one  hand  pumice-stone  be 
dearer  than  the  substances  at  present  employed,  as  it 
may  happen  in  certain  places ;  on  the  other  hand  it  af- 
fords the  means  of  abating  the  temperature,  and  conse- 
quently of  diminishing  the  expense  of  fuel ;  if  on  tlie 
contrary  it  be  no  dearer,  as  must  be  the  case  in  many 
parts,  the  diminution  resulting  from  a  lower  temperature 
will  be  clear  profit. 

Thus  taking  the  subject  in  the  least  favourable  point  of 
view  we  have  an  equality  in  the  expense  ;  but,  on  the 
contrary,  there  is  every  reajson  to  promise  a  considerable 
diminution.  In  either  case  it  is  certain  that  no  other 
method  combines  so  many  advantages. 

The  Institute  will  observe  that  the  fruits  of  the  experi- 
ments here  presented  are  not  the  result  of  a  regular 
.&3rstem,  in  which  foresights  and  errors  have  been  cor- 
rected ;  they  ought  not  therefore  to  be  examined  with 
the  same  strictness  as  the  produce  of  an  established  ma- 
nufacture. Their  merit  does  not  consist  in  the  execu- 
tion^ but  ia  thejust  and  enlarged  principles  upon  which 
tliey  are  composed. 

I  have  not  merely  confined  myself  to  the  indication  of 
a  receipt  capable  of  fulfilling  the  thr^e  conditions  of  the 
question.  It  was  my  desire  to  prove,  that  with  the  sub- 
stances employed  in  the  composition  either  of  the  com- 
mon wares  of  Paris,  or  the   stone-wares  of  Beauvais, 
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other  biscuits  may  be  obtained  that  will  resist  sudden 
tranMtions  from  heat  to  cold,  and  capable  of  receiving 
wholesome  varnishes. 

My  atteryipts  leave  no  uncertainty  on  this  point ;  the 
question  is  therefore  resolved  as  far  as  regards  the  bis- 
cuits ;  but  the  results  which  I  have  obtaincnl,  and  all 
those  which  may  be  obtained,  with  the  substances  em- 
ployed at  Paris,  and  in  the  neighbourhood  of  Beauvais, 
may  be  produced  with  all  the  substances  of  a  similar  na* 
ture  contained  in  abundance  within  the  territory  of  the 
republic.  What  I  have  said  concerning  biscuits  is  there- 
fore applicable  to  all  the  manufacturesjof  earthen-ware  in 
France. 

Witli  regard  to  salubrious  varnishes,  it  is  possible  there 
may  be  circumstances  and  local  situations  in  which  other 
mixtures,  either  natural  or  artificial,  would  be  found 
more  suitable  than  that  which  I  employed.  In  places, 
for  example,  where  fuel  is  very  cheap,  it  might  be  ad- 
vantageous to  augment  the  heat,  that  the  manufiusturer 
may  be  enabled  to  use  more  refractory  but  less  expensive 
substances  than  pumice-stone. 

I  do  not  pretend  to  confine  the  potter  invariably  to  one 
substance  ;  I  only  maintain  the  principle  which  induced 
me  to  select  the  material  in  question  for  the  manufactures 
of  Paris,  and  propose  it  as  an  example  to  which  the  work^ 
man  may  conform,  or. from  which  he  may  depart  at  plea- 
sure, according  to  circumstances,  equally  impossible  to 
be  stated  and  foreseen. 

The  essential  point  is  to  obtain,  at  the  lowest  possible 
rate,  a  salubrious  varnish,  the  employment  of  which  is 
not  incompatible  with  the  qualities  required  in  the  bis- 
cuit. As  pumice-stone  best  answers  this  purpose  in  the 
^lanufactures  of  Paris,  I  have  given  it  the  preference  ; 

but 


resisting  sudden  Transitions /r inn  Heat  to  Cold.    it\ 

but  tbis  is  no  reason  for  adopting  it  in  places  where  other 
substances  aiTord  superior  advantages.  Each  manufacturctr 
must  employ  whatever  is  most  suitable ;  but  the  question 
is  nevertheless  resolved  viith  regard  to  the  varnish.  It 
has  been  shewn  above,  that  it  was  likewise  answered  with 
regard  to  the  price.  It  is  therefore  resolved  as  to  the 
three  subjects  coutained  in  the  question. 

Conclusion. 

Tlie  contents  of  this  memoir  may  be  compressed  into 
the  following  statements : 

•1 .  If  either  the  earthy  substances  employed  at  Pari^, 
and  iif  the  neighbourhood  of  Beauvais,  or  others  of  the 
same  nature,  be  combined,  the  manufacturer  will  obtain 
biscuits  of  eai'then-warc  capable  of  resisting  sudden  tran- 
sitions from  cold  to  heat. 

2.  Volcanic  productions,  and  especially  pumice-stone, 
will  fiirnish  for  these  biscuits  a  cheap,  solid,  and  per- 
fectly salubrious  varnish. 

3.  The  fusion  of  this  varnish  being  more  easy  than  tliat 
of  other  earthy  varnishes,  is  accompanied  with  less  ex-^^ 
pense  in  baking  than  the  earthy  varnishes  now  in  use, 
and  yet  the  temperature  it  requires  is  sufficient  for  giving 
die  biscuit  the  necessary  solidity,  and  for  purifying  it 
firom  those  substances  which,  in  wares  exposed  to  alow 
degree  of  heat,  produce  a  disagreeable  taste  and  sm^ll 
Aat  cause  them  to  be  disliked. 

This  solution  not  only  far  exceeds  the  limits  of  the 
que^on,  but  likewise  presents  two  important  advantages: 
in  the  first  place,  it  is  applicable  to  all  manufactories  that 
are  or  may  be  established ;  and,  in  the  second,  the  im- 
provement may  be  immediately  executed. 

G  g  2  Thus 
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Thus  whenever  we  please  vre  may  banish  from  aD  our 
manufactories  t!)e  erroneous  processes  which  operate  ta 
the  detriment  ofthcir  productions,  and  with  substances  de 
rived  entirely  from  the  soil  of  the  republic,  we  may  make 
earthen. ware  at  t])c  same  price,  or  eyen  cheaper  than 
that  now  made,  which  will  give  neither  a  disagreeable 
taste  nor  smell  to  victii.Js,  which  will  be  solid  and  sa- 
lubrious, and  will  resist  suddeu  transitions  from  heat  to 
cold. 


Dt'scrtpilon  of  a  portable  Thermometer^  adapted  to  ascer- 
tain the  Temperature  of  Wine-rats,  and  Dyeing-Cop- 
,  perSy  and  eajAible  of  being  applied  to  various  other  Uses, 
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K  arc  indebted  to  IVI.  Regnicr  for  the  invention  of 
several  kinds  of  metallic  thermometers,  the  advantages  of 
which  are  already  acknowledged  ;  ho  has  likewise  turned 
to  account  the  extreme  sensibility  with  which  copper  in- 
dicates the  alterations  of  temperature.  These  tliermo- 
meters  are  of  diflerent  forms ;  that  in  general  preferred  is 
a  tube  of  the  above  metal,  into  the  inside  of  which  is  in- 
troduced a  curved  piece  of  iron  or  steel,  the  two  ends  of 
which  are  soldered,  or  otherwise  attached  to  the  ex- 
tremity of  the  tube  ;  a  pinion,  combined  with  this  pieco 
of  metal,  turns  an  index  on  the  outside  of  the  tube,  the 
hand  of  which  moves  upon  a  portion  of  a  graduated  cir- 
cle, for  the  purpose  of  indicating  the  contraction  or  ex- 
pansion of  tli(^  tfiermometcr  by  cold  or  heat. 

M.  Rcgnier,  by  devoting  his  attention  to  the  construc- 
tion of  a  thermometer  adapted  to  the  operations  of  making 

wine. 
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wine,  contrived  a  portable  thermometer^  which  be  has 
presented  to  the  Lycemn  of  Arts. 

The  tube  and  graduation  of  this  instrument  are  the 
same  as  in  the  common  thermometers  ;  the  mounting  only 
exhibits  a  new  arrangement  proper  for  rendering  it  ser- 
viceable in  agriculture  and  the  arts. 

The  cane  containing  this  thermometer  is  in  the  whole 
about  a  metre  (tliree  feet  four  inches)  in  length.  The 
socket  of  this  cane  is  of  copper  :  it  forms  a  long  ferrule, 
which  preserves  the  glass  cylinder  containing  the  liquid 
of  the  thermometer.  The  socket  is  pierced  with  several 
small  holes,  tlirough  which  the  fluid  enters  when  the  end 
of  the  cane  is  plunged  into  it,  of  course  the  liquor  of  the 
thermometer  immediately  receives  the  impression  of  the 
calorie,  an  advantage  that  is  not  possessed  by  the  com- 
mon thermometers  for  lirjuids,  which  are  always  too  slow 
in  their  progress. 

The  iron  end  of  the  cane  whicli  rests  upon  the  ground 
18  supported  at  the  extremity  of  the  socket  by  a  s})ring 
that  yields  when  the  end  of  the  cane  rests  upon  hard  sub- 
stances ;  and  by  this  contrivance  the  thermometer  is 
equally  preserved  from  shocks  on  every  kind  of  ground. 

Another  spring,  placed  immediately  over  the  ball  oi 
the  thermometer,  yields  when  too  much  weight  is  borne 
upon  the  cane  on  a  pavement,  so  that  the  prejudicial  ef- 
fects of  every  kind  of  shock  or  pre^^sure  are  completely 
prevented  by  the  disposition  of  the  two  springs. 

The  upper  part  of  this  cane  is  terminated  by  a  ball  of 
cork,  covered  with  Morocco  leather  ;  the  elasticity  of  the 
cork  keeps  the  thermometer  from  breaking  if  the  cane  be 
accidentally  dropped  ;  but  for  the  greater  security  a  rib- 
bon or  string,  to  lay  hold  of,  may  be  added. 
.  In  tljc  centre  of  this  cane  a  cavity  is  made,  in  which 
the  tube  of  the  thermometer  is  fixed,  and  half  of  its  cir- 
cumference, 
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cumfcfence,  toirards  the  top^  opens  wiih  a  hinge^  for  tbe* 
purpose  of  making  observations  when  the  liqnid  of  the 
tube  is  seeoy  and  the  scale  graduated  upon  the  ordinaxy. 
principles. 

This  opening  shuts  by  means  of  two  small  hooks  fixed 
in  the  wood  ;  the  thermometer  then  exhibits  the  appear- 
ance of  a  cane  neatly  yamished. 

'  This  new  contrivance  renders  the  thermometer  ok- 
tremely  useful. 

1.  To  ascertain  and  to  compare  at  a  certain  depth 
the  temperature  of  sown  land,  when  the  surface  is  banl 
frozen. 

2.  To  estimate  the  heat  of  hay-stacks  which  sometimes 
take  fire  before  the  farmer  is  aware. 

3.  To  compare  the  heat  of  garden-beds. 

4.  To  find  out  the  state  of  fermenting  liquors:  this 
thermometer  will  be  the' more  useful  for  this  purpose,  as 
glass  instruments  sometimes  employed  for  such  observa- 
tions are  liable  to  break. 

5.  In  the  arts,  for  every  kind  of  operation  in  which  the 
heat  of  coppers  is  regulated  to  a  certain  degree. 

.Independent  of  objects  of  utility,  this  thermometer  is 
an  agreeable  companion  to  the  observer  who,  in  his 
country-walks,  wishes  to  ascertain  and  compare  the  tem- 
perature of  different  springs  and  streams,  of  any  other 
similar  purpose ;  and  the  convenience  of  bein^  able  to 
thrust  it  into  various  substances  without  breakiug  must 
be  considered  an  additional  recommendation. 
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On  (he  Art  of  hardening  Copper. 
From  the  Annales  des  Arts. 

VyOPPER  in  a  state  of  purity  and  perfection  is  soft 
and  malleable ;  its  tenacity  is  so  great  as  to  ^qual 
that  of  gold  or  iron.  If  copper  be  hammered  cold  for  a 
long  time,  or  more  especially  when  it  is  flatted,  it  is 
found  to  acquire  a  still  greater  degree  of  hardness,  but 
yet  it  Is  not  capable  of  resisting  violent  pressure.  If  copper 
be  made  red-hot  and  suddenly  plunged  into  water,  instead 
of  becoming  hard  it  is  rendered  more  flexible,,  and  con- 
sequently softer  than  before.  '  If  copper  be  kept  a  long 
time  in  fusion,  or  be  frequently  melted  by  a  brisk  fire, 
without  being  covered  with  a  flux  or  pulverized  charcoal, 
it  becomes  brittle,  unmaileable,  and  of  course  harder. 
But  these  qualities  are  corrected  when  copper  is  melted 
in  contact  with  some  carbonaceous  substance.  If  melted 
copper  bjB  poured  in  water,  as  for  the  purpose  of  granu* 
lotion,  it  is  not,  like  steel,  rendered  harder  by  this  ope- 
ration. 

If  we  reflect  on  all  these  facts  proved  bj'  numerous  ex- 
periments, we  cannot  but  be  astonished  at  the  process 
employed  by  the  ancients  for  hardening  copper,  of  which 
most  of  their  warlike  instruments  were  made ;  though 
those  implements  of  death  are  frequently  nicntioncd  by 
diflerent  writers,  yet  none  of  thera  has  transmitted  to  us 
their  method  of  hardening  that  metal.  We  have  there- 
fore been  confined  to  conjectures  on  that  subject ;  it  has 
been  conceived  that  copper  could  be  hardened  in  the 
same  manner  as  iron,  and  the  same  processes  have,  there- 
fore, been  employed.  Their  Result,  howcvcT,  has  only 
proved  the  ignorance  of  the  operators  of  the  principles  of 
chemistry. 

Thus 
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Thus  the  art  of  hardening  copper  has  been  reckoned 
among  thos^  that  were  known  to  our,  ancestors,  but  are 
now  lost ;  but  various  circumstances  and  particularly  re- 
searches made  in  ancient  monuments  have  brought  to 
light  various  articles,  the  composition  of  which  has  been 
investigated  by  analysis.  This  has  shewn  that  the  hard- 
ness of  copper  proceeded  by  no  means  from  any  intra* 
duction  of  chjarcoal  into  the  mass,  but  from  the  mixture 
of  another  metal,  which  by  its  combination  with  the  cop- 
per, augmented  its  hardness. 

^  Mongez  found  that  the  composition  of  the  pieces  ex- 
amined by  him  very  much  resembled  that  of  bell-metal  j 
he  transmitted  to  Dize  a  fragment  of  a  copper  dagger^ 
the  fracture  of  which  proved  that  it  was  cast  and  not 
hammered.  A  solution  of  this  instrument  in  nitric  acid 
furnished  a  white  precipitate,  which  was  oxyd  of  tin  ;  the 
copper  was  dissolved  :  this  first  experiment  proved  that 
the  whole  art  of  the  ancients  consisted  in  producing  a 
combination  of  some  other  metal  witli  the  copper.  The 
subsequent  experiments  of  Dize  on  Greek,  Roman,  and 
Gallic  coins  confirm  this  fact,  the  tin  being  found  in  these 
in  the  proportion  of  24  per  cent. 

M.  Hjelm,  a  Swedish  gentleman,  has  lately  turned  his 
attention  to  this  subject.  He  received  of  Professor  Retz< 
lis,  of  Lund,  a  piece  of  a  two-edged  dagger,  which,  to- 
gether with  some  stone-cutter's  chisels,  was  found  in 
Sweden,  where  sabres  perfectly  entire  are  often  disco- 
vered. This  fragment  was,  externally,  of  a  yellowish 
colour  like  brass  ;  the  edge  was  blunt  ;  the  firacture  was 
grannhitcd,  and  proved  that  the  instrument  had  been  cast: 
when  tried  witii  a  file,  this  metal  seemed  by  no  means  so 
hard  as  bell-metal,  but  harder  than  the  brass  employed 
for  cannon.  The  surface  of  the  part  submitted  to  the 
flic  wiis  of  an  orange-red  colour,  which  soon  turned  to 
I  yellow. 
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yellow,  when  tried  with  the  blow-pipe^  it  exhibited  no 
Itppearance  of  zinc,  but  it  was  easy  to  p«rceive  that  cop- 
per fbrmcd  the  principal  part  of  the  composition.  The 
filings  being  exposed  to  the  action  of  the  loadstone  were 
not  affected;  and  as  far  as  could  be  judged  from  the 
rapour  disengaged  from  it  when  submitted  to  the  blow- 
pipe, it  contained  a  very  small  quantity  of  any  other 
fiiefa]. 

To  discover  with  what  metal  the  copper  was  combined, 
M.  Hjelm  took  twenty-five  pounds  cif  the  purest  filings 
of  the  above-mentioned  fragment ;  he  heated  some  nitric 
acid,  diluted  with  a  small  quantity  of  distilled  water  in  a 
glass  retort,  and  put  into  it  a  portion  of  the  filings. 
When  the  first  quantity  was  dissolved,  the  remainder 
was  added  by  degrees  till  the  dissolution  of  the  whole. 
He  then  boiled  the  solution  for  a  quarter  of  an  hour,  and 
diluted  it  with  a  little  more  distilled  water  to  facilitate 
the  precipitation  of  a  white  powder.  The  blue  liquor 
containing  only  a  solution  of  copper  was  decanted, 
the  white  precipitate  was  diluted  with  distilled  water, 
and  afterwards  filtered.  The  powder  that  remained,  on 
the  filt're  being  dried  and  weighed,  yielded  3|  pounds, 
or  21  in  loo  of  oxyd  of  tin.  As  this  oxyd,  upon  rcduc- 
tloni  loses  nearly  one- fourth  of  its  weight,  these  21  J 
pminds  of  oxyd  must  afford  16  {  of  tin  in  a  metallic  state; 
this  fact  has  been  proved  by  experiment,  and  the  rcgu- 
Iqs  obtained  was  perfectly  pure.  Thus  the  dagger  was 
composed  of  8S  \  of  copper,  and  16  i  of  tin,  or,  i-ejecting 
the  fraction,  of  84  parts  of  copper  and  16  of  tin. 

In  order  to  ascertain  by  experiment  the  accuracy  of 
this  analysis ;  the  blade  of  a  knife  was  made  with  the 
same  pi'oportions  ;  it  was  polished  and  set  in  the  usual 
manner.  This  blade  had  all  the  properties  and  the  ex- 
temtl  "appearance  of  the  fragment  of  the  dagger,  but 
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lost  its  edge  very  soon.  Another  was  made  with  20  part9 
of  tin,  and  80  of  copper;  the  latter  was  whiter,  harder, 
and  piorc  brittle  ;  it  broke  during  the  polishiDg^  and  was 
notched  with  merely  cutting  a  pea* 

The  degree  of  brittleness  is  increased  when  the  pro4 
portion  of  tin  is  augmented  to  25  per  centr^  the  copper* 
colour  disappears,  and  the  mixture  becomes  white.  The 
same  qualities  are  heightened  when  the  proportion  of  tin 
is  raised  to  30  per  cent, ;  which  forms  an  excellent  com- 
position for  making  looking-glasses,  spectacles,  or  tele-, 
scopes.  It  is  well  known  that  in  general  the  brass  for 
cannon  contains  9  per  cent,  and  sometinies  a  ^preater 
quantity  of  alloy  more  than  common  brass';  it  being  in 
the  proportion  of  16  to  100 ;  for  this  purpose  too,  a  ccm- 
siderablc  quantity  of  zinc  is  commonly  iised  instead  of 
lead. 

WhsLt  has  already  been  stated  is  sufficient  to  confirm 
the  opinion,  that  the  instruments  of  the  Ancients  were 
no  other  than  an  alloy.  Monnet  has  supposed  that  they 
added  arsenic  to  the  copper,  but  till  we  find  that  sub* 
stance  iu  some  fragment  that  opinion  may  justly  be 
doubted.  Uize,  speaking  of  the  addition  of  iron  to  cop- 
per with  a  view  to  harden  it,  endeavours  to  prove  that 
GeofFroy  had  not  maturely  considered  the  subject  when 
he  asserted  that  such  a  mixture  produced  a  metal  as  hard 
as  the  copper  of  the  Ancients. 

If  we,  however,  consider  the  manner  in  which  Comit 
Caylus  relates  the  experiment,  the  result  is  different. 
GconVoy  undertook  these  experiments  to  satisfy  the 
Count,  who  had  observed  that  the  filings  of  several  an* 
cient  Instruments  which  he  had  examined  were  subject  to 
the  attraction  of  the  loadstone.  It  is  certainly  extraordi« 
nary  that  at  such  a  renmtc  period  the  art  of  combining 
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copper  with  iron,  a  process  now  considered  extremely 
difficult,  should  be  so  well  known. 

Mineralogists  know  that  t!ie  ordinary  copper  ores  con- 
tain copper  and  iron,  mineralized  by  sulphur,  whicli  are 
commonly  termed  cuperose  pyrites ;  not  because  copper 
constitutes  the  greatest  part  of  them,  but  because  that 
metal  is  the  most  valuable :  on  the  contrary,  tlie  princi- 
pal portion  appears  to  be  iron.  Wlien  this  ore  is  melted., 
the  first  copper  obtained  from  it  is  more  or  less  pure,  ac- 
cording to  the  quantity  of  iron  contained  in  it;  or  the 
greater  or  less  degree  of  care  bestowed  upon  separating 
it  during  the  operation.  Thus  copper  may  not  only  be 
obtained  in  combination  with  any  quantity  of  iron  that 
may  be  thought  proper,  but  all  kinds  of  instruments  may 
be  cast  with  it ;  these  may  afterwards  be  hammered  when 
cold,  and  after  all  be  submitted  to  the  process  of  harden- 
ing, like  pure  steel.  According  to  M.  Hjelm  this  me- 
thod lias  been  tried  with  complete  success. 

Without  endeavouring  to  diminish  the  force  of  this  as- 
sertion, wliich  appears  extremely  probable,  we  wish  that 
experiments  may  be  made  on  such  a  metal,  which  may  c:  • 
sily  be  procured  in  the  neighbourhood  of  copper  mines. 
It  would  be  difficult  to  enumerate  all  Ihe' advantages  that 
would  be  derived  from  it  for  the  making  of  scales,  hard- 
ware, flatting-machines,  cylinders  for  paper-mills,  ^c. 
Perhaps  even  upon  a  trial  of  this  substance  it  niiglit  be 
found  a  valuable  material  for  artillery  ;  at  least  if  this 
mixture  possess  the  tenacity  of  the  two  metals,  we  might 
be  enabled  to  diminish  the  weight  of  our  cannon  without 
lessening  their  strength  ;  and  we  should  hkewjse  be  re- 
lieved from  all  apprehensions  of  their  bursting,  which  ac- 
cident so  frequently  occurs  with  alloys  of  brass. 

If  we  ,refcr  to  periods  of  remote  antiquity,  wc  shull 
find  that  metallurgy  was  far  from   being  so  well  undcr- 
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stood  as  in  modern  times.  The  nse  of  bronze  was  veiy 
early  introduced  into  the  arts ;  the  ornaments  of  warlike 
instruments  are  more  easily  formed  of  that  metal  than  of 
iron  ;  and  indeed  almost  all  the  fragments  of  arms  dis- 
covered at  the  present  day  prove  to  be  alloys  that  diflEer 
only  in  the  greater  or  less  proportion  of  tin  added  to  the 
copper;  and  though  the  discovery  of  the  art  of  making 
steel  has  occasioned  the  disuse  of  brass  instruments,  it  is 
not  the  less  true  that  this  metal  and  its  alloys  are  still  ca* 
pable  of  furnishing  important  resources. 


InttUigcnce  relating  to  Arts,  Manufactures^  Kc. 

(Authentic  Commttnicalinrn  for  this  Department  of  mtr  Work  will  be 
thankfuUy  received,) 

Highland  and  Agricultural  Society  of  Scotland. 

kJs  the  1 0th  of  January  this  Society  held  their  anniver- 
sary general  meeting,  which  was  attended  uy  upwards  of 
one  hundred  noblemen  and  gentlemen.  Having  taken 
into  consideration  the  business  which  had  come  before  the 
roniniittce  of  directors  since  the  last  meeting,  the  mem- 
bers liigiily  approved  of  their  attention  to  the  objects  of 
the  institution,  which  appeared  from  a  number  of  pre- 
miums adjudji^ed  to  authors  of  essays  of  merit  on  subjects 
connected  with  the  improvement  of  agriculture  and  the 
fisheries,  hy  which  much  useful  information  had  been  ob- 
taiiie  I.  Tiie  Society  likewise  approved  of  the  premiums 
voted  lor  the  improvement  of  waste  lands,  raising  green 
crops,  meliorating  t!ie  l)rced  of  black  cattle,  curing  the  dis- 
eases incident  to  sheep,  and  for  exciting  emulation  among 
ploughmen.     As  a  considerable  increase  was  found  to 
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have  taken  place  in  the  funds  of  the  Society,  a  larger 
sum  ^than  usual  was  voted  to  be  laid  out  in  premiums  to- 
wards the  encouragement  of  useful  objects  during  the 
present  year. 

The  utility  of  an  investigation  and  enquiry  into  the 
compafBitite  quality  of  English  and  Scots  barley,  and  of 
biglf  edmpiired  with  barley,  for  the  purpose  of  being 
made  into  malt,  being  suggested,  the  society  referred  to 
the  directors  to  take  the  necessary  measures  for  obtain- 
ing  such  information. 

Sir  John  Sinclair  presented  a  memorial  on  the  general 
advantage  to  the  country  of  opening  a  speedy  communi- 
cation, by  a  diligence  or  mail-coach,  from  Perth  "by  the 
Highland  Road  to  Inverness,  and  of  course  to  the  northern 
counties  of  Ross,  Sutherland,  and  Caithness,  which,  upon 
the  motion  of  that  gentleman,  was  likewi^}  referred  to 
the  committee  of  directors. 

The  secretary  reported  that  the  second  volume  of  the 
Society's  Transactions  had  been  published  since  tUc  last 
anniversary,  and  was  received  with  much  approbation,  as 
containing  important  information,  and  experiments  on 
various  subjects,  connected  with  the  objects  of  the  in- 
stitution. 

It  was  also  mentioned  by  the  secretary,  that  reports  had 
been  mad^  by  some  of  the  members  on  the  success  of  the 
Egyptian  barley  and  Ruta  Baga,  presented  to  the  Society 
by  Mr.  Benjamin  Bell,  and  distributed  in  very  small  par- 
cels, for  experiments ;  and  particularly  that  a  very  dis- 
tinct and  accurate  report  had  been  received  from  Lord 
Balmuto,  by  which  it  appears  that  the  Egyptian  barley, 
if  proper  attention  be  paid  to  the  cultivation,  is  likely  to 
prove  a  valuable  acquisition. 

Dcscriptim 
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Descriptiofi  of  a  Mechmical  Pulley. 

The  French  Minister  of  the  Interior  having  requested 
tlie  opinion  of- the  Class  of  Mathematical  an4  Physical 
Sciences  of  the  National  Institute,  on  the  various  ma* 
chines  of  M.  Fypt,  formerly  Professor  of  Mathematies ; 
Messrs.  Bossut  and  Leroy  \irere  appointed  to  exatnine  the 
inventions  of  that  mechanic,  who  h^  spent  the  greatest 
part  of  his  long  life  in  contriving  new  machines  that 
might  be  serviceable  to  society. 

Among  these  machines,  that  which  most  attracted  the 
notice  of  the  deputies  was  bis  mechanical  pulley.  This 
is  an  ingenious  contrivance,  and  deserves  to  be  described. 
It  is  so  constructed  that  a  weight  may  be  raised  witliout 
running  any  risk  of  the  cord  slipping,  or  tlic  pulley  turn-p 
ing  round,  so  tliat  it  remains  suspended  without  danger. 

Tbe  body,  properly  speaking,  of  this  mechanical  pul- 
ley is  a  cylinder,  of  the  diameter  that  would  liave  been 
given  to  the  groove,  and  the  same  thickness  as  a  common 
pullcv.  This  cylinder  is  fixed  into  an  ann,  which  has 
two  pivots.  To  each  side  of  this  arm  is  fastened  a  small 
pirireof  wood,  of  sufficient  diameter  to  form,  above  tlie 
cvHjiJcr  just  mentioned,  a  narrow  passage,  the  sides  of 
vliicli  are  of  such  a  height  as  to  contain  properly  the 
cvvil  that  is  inU^nded  to  run  through  it.  These  two  pieces 
project  on  the  side  opposite  to  that  on  which  they  touch 
the  ry linder,  and  are*  of  u  suitable  tliickncss.  They  have 
grooves,  which  begin  at  a  certain  distance  from  the  cen- 
tre, and  proceed  to  the  circumference ;  and  on  their  in- 
ner surface  they  are  made  rough,  that  they  may  the  bet- 
ter hold  the  cord.  A  kind  of  fork,  moveable  on  pivots, 
is  continually  pressed  by  a  spring  against  the  two  pieces 
of  wood,  so  tliat  each  of  its  teeth  enters  the  grooves 
mmJe  intliijni.     If  this  be  clearly  understood  it  is  easy  •  to 
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conceive  that  when  the  cord  is  pulled  in  the  usual  way 
the  fork  is  no  obstacle  to  the  motion  of  the  pulley  ;  but 
the  moment  it  is  loosed,  the  fork,  pressing,  by  the  effect 
of  the  spring,  against  the  projecting  pieces  of  the  wood, 
by  these  means  hold  the  cord  tight  in  this  artificial  pas- 
sage, and  prevents  it  from  slipping,  while  the  pulley  it« 
self  is  stopped  by  the  teeth  of  the  fork  that  fix  them* 
selves  into  the  grooves.  There  is  a  lever  which  serves 
upon  occasion  to  remove  the  springs,  and  prevent  their 
action* 

Meteorohgy. 

The  following  is  an  account  of  the  depth  of  rain  fallen 
in  Liverpool  in  the  last  six  months  of  1803,  and  tlie  eva« 
poration  of  water  out  of  a  vessel  four  inches  diameter, 
placed  out  of  the  reach  of  the  solar  rays,  or  influence  of 
fire.     Continued  from  vol.  III.  page  238. 


FaU  of  Raio. 

Evaporation  of 
Water,  Jec. 

Total  during  the  first 
Six  Months  •     .     . 

Inches. 
11,73 

locbes. 

nv9i 

July 

1,54 

3, 

August 

1,88 

2,88 

September  .... 

1,60 

2,55 

October      .... 

,82 

1,55 

November  .... 

3,25 

1,10 

December  .... 

4,60 

1, 

Total    .    .     . 

25,42 

2J,6^ 
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J  AMES  Sturm  AN  Searles,  of  Littjc  Alic-strcet^  Good^ 
inarf*s-6elfls,  in  the  parish  of  St.  Mary,  Whitecfaapel,  in 
the  county  of  Middlesex,  Gun-maker  ;  for  an  improve- 
ment or  improvements  to  be  appjied  to  any  kind  of  fire- 
arms or  defensive  instruments. 
])a£ed  December  3,  1803.  - 

Charles  Wyatt,  of  New  Bridge^treet,  .in  th^  city 
of  lA>ndoii9  Merchant";    for  a  new-invented  pcocess  of 
purifying  ardent  spirits. 
Dated  December  21,  1803. 

Robert  Cross,  of  Quakers  Brook  within  Houghton^ 
in  the  county  of  Lancaster,  Taimer,  and  TiiOMAs  South- 
worth,  of  Houghton,  aforesaid,  Cotton-manufaetmrer ; 
for  their  new-invented  mode  of  heating  such  pans,  vats, 
cistunis,  and  other  vessels,  a!»  are  required  to  be  heated 
by  fire,  and  used  for  working  steam-engines,  and  in  the 
businesses  of  calico-printer,  dyer,  brewer,  paper-maker, 
bleacher,  salt-niuker,  tanner,  and  other  such  like  trades  ; 
by  which  invention  mucii  expense  will  be  saved,  not  only 
in  the  fuel  to  be  used  in  the  heating  of  such  vessels,  but 
also  in  constructing  tJjc  vessels  themselves. 
Dated  December  31,  1803. 


ERRATA. 

In  page     81,  line    6,  far  1803  read  I793. 

K'G,  4,  for  safflowcr  read  zaffrr. 

I3if,  ibtfor  lobes  n-ud  fcccivers. 
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Spccificatioji  (if  the  Patent  granted  to  Richard  Trevithick 
and  Andrew  Vivian,  of  the  Painsh  of  Camborne^  in 
the  County  of  Cornwall,  Engineers  and  Miners;  for 
Methods  for  impraoing  the  Construction  of  Steam-En-' 
gines,  and  the  Application  thereof  for  driving  Carriages^ 
and  for  other  Purposes.  Dated  March  24,  1802. 
With  Plates. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Andrew  Vivian  do  hereby  decliire  that  our  said 
invention  is  described  in  manner  following  ;  that  is  to  say  : 
Our  improvements  in  the  construction  and  ap()Hcation  of 
steam-engines  are  exhibited  in  the  drawings  hereunto  an- 
nexed and  explained,  (see  Plates  IX.  X.  XI.)  namely,  Fig.  1 
represents  tlie  vertical  section  of  a  steam-engine,  with  the 
said  improvements ;  and  Fig.  2  represents  another  vertical 
section  of  the  same  engine,  at  right  angles  to  the  plane 
of  Fig.  I.  The  dark -shaded  parts  represent  iron,  and  the 
red  parts  represent  brick- work,  and  the  yellow  parts  are 
brass,  excepting  only  the  wooden  supporters  of  the  great 
Aame  in  Figs.  4  and  5,  and  tlie  carriage  wheels  in  Figs.  6 
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mnd  7  *.  A,  represents  ihi  boiler  made  of  a  round  figure, 
to  bear  the  expansive  action  of  strong  stieam.  The  boiler 
18  fixed  in  a  case  D^  luted  inside  with  fire  clay,  t})e 
lower  part  of  which  constitutbs  the  fire  place  B,  and  the 
upper  cavity  affords  a  space  round  the  boiler,  iir  which 
the  flame  or  heated  vapour  circulates  round  till  it  comes 
to  the  chimney  E.  The  case  D,  and  the  chimney,  are 
fixed  upon  a  platform  F,  the  case  being  supported  upon 
four  legs ;  C,  represents  the  cylinder  inclosed  for  the 
most  part  in  the  boiler,  having  its  nozzle,  steam-pipe, 
and  bottom,  cast  all  in  one  piece,  in  order  to  resist  the 
'strong  steam,  and  with  sockets  in  which  the  iron  up- 
rights of  the  external  frame  jare  firmly  fixed.  G,  repre- 
sents a  cock  for  conducting  the  steam,  as  may  be  more 
clearly  seen  by  observing  Fig.  3,  which  is  a  plan  of  the 
top  of  the  cylinder,  and  the  same  parts  in  Fig,  2.— 
by  Figs.  2  and  3,  represent  the  passage  from  the  boiler  to 
the  cock  G ;  this  passage  has  a  throttle  valve,  or  shut, 
adjustible  by  the  handle  vi.  Fig.  2,  so  as  to  wiredraw 
the  steam,  and  suffer  the  supply  to  be  quicker  or 
slower.  The  position  of  tlie  cock,  represented  in  Fig. 
3,  is  such,  that  the  communication  from  the  boiler 
through  &,  by  a  channel  in  the  cock  is  made  good  to  dy 
which  denotes  the  upper  space  of  the  cyhnder  above 
the  piston,  at  the  same  time  that  the  steam  pipe  a,  (more 
fully  represented  in  Fig.  1,)  is  made  to  afford  a  passage 
from  the  lower  space  in  the  cylinder  beneath  the  piston 
to  the  channel  C,  through  which  tlie  steam  may  escape 
into  the  outer  air,  or  be  directed  and  applied  to  heating 
fluids  or  other  useful  purposes.  It  will  be  obvious,  that 
if  the  cock  be  turned  one  quurter  of  a  turn  in  either  di- 
rection, it  will  make  a  communication  (Fig.  3.)  from  the 

*  The  colouring  is  not  introduced  in  our  ptatfs,  but  the  respectivt 
materials  which  they  indicate  in  the  original  will  be  obvious  to  every 
intelligent  engineer. 

boiler 
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bpiler  passage  b^  to  the  lower^  part  of  the  cylinder  by  or 
through  a^  at  the  same  time  that  the  passage  r  from  the 
upper  part  of  the  cyliiider  will  commimicate  with  C,  the 
passage  for  conveying  off  the  steam.  P  Q|  is  the  piston- 
rod  moving  between  guides^  and  driving  the  crank  R  S, 
\y  means  of  the  rod  Q  R,  the  axis  of  which  crank  car- 
ries the  fly  T,  and  i$  the  first  mover  to  be  applied  to 
drive  machinery  as  at  S  and  W. 

Fig  2.  The  alternations  of  action  are  made  by  the  suc- 
cessive pressure  of  the  steam  above  and  below  the  piston, 
and  these  are  effected  by  turning  the  cock  a  quarteic 
turn  at  the  end  of  each  stroke,  by  means  of  the  following 
9,pparatus  most  fully  delineated  in  Fig.  1. 

X  Y,  is  a  double  snail,  which  in  its  rotation  presses 
down  the  small  wheel  O,  and  raises  the  weight  N  by  a 
motion  on  the  joint  M,  of  the  lever  O  N,  from  which 
proceeds  downwards  an  arm  M  L,  and  consequently  the 
extremity  L  is  at  the  same  time  urged  outwards.  This 
^tioh  draws  the  horizontal  bar  L  I,  and  carries  the  lever 
or  handle  H  I,  which  moves*upon  the  axis  of  the  cock  G, 
through  one-fourth  of  a  circle.  It  must  be' understood 
that  H  I  is  fore-shortened,  (the  extremity  I  being  more 
remote'  from  the  observer  than  the  extremity  H),  and 
also  that  there  is  a  click  and  ratchet  wheel  in  the  part  H, 
which  gathers  up  during  tlie  time  that  L  is  passing  out- 
yrards,  and  does  not  then  move  the  cock  G ;  but  that, 
when  the  part  X,  of  the  snail  opposite  O,  that  is  to  say, 
when  the  piston  is  about  the  top  of  its  stroke,  then  the 
wheel  O  suddenly  falls  into  the  concavity  bf  the  snail ; 
and  the  extremity  of  L  by  its  return  at  once  pushes  I  H 
through  the  quarter  circle,  and  carries  with  it  the  coc^k 
G,  and  turns  the  steam  upon  the  top  of  the  piston,  and 
also  affords  a  passage  for  the  steam  to  escape  from  be- 
neath the  piston.    £very  stroke,  whether  up  or  down, 
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produces  this  effect  by  the  half  turn  of  the  snail,  and  re- 
verses the  steam-ways  as  before  described  ;  or  otherwise 
the  cock  may  be  turned  by  various  well-known  methods, 
such  as  the  plug  with  pins  or  clamps  striking  on  a  lever 
in  the  usual  way,  and  the  effect  will  be  the  same,  whe- 
ther the  quarter  turns  be  made  back  or  forward,  or  by  a 
direct  circular  motion,  as  is  produced  by  the  machinery 
here  delineated  ;  hut  the  wear  of  the  cock  will  be  moro 
uniform  and  regular  if  the  turns  be  all  made  the  same 
way.     In  the  steam  engines  constructed  and  applied  ac- 
cording to  our  said  invention,  the  steam  is  usually  let   off 
or  conducted  out  of  the  engine  ;  and  in  this  case  no  va- 
cuum is  formed  in  the  engine,  but  the  steam  after  the 
operation  is  or  may  be  usefully  applied  as  before-men- 
tioned ;  but  whenever  it  is  found  convenient  or  necessary 
to  condense  the  steam  by  injection-water,  we  use  a  new 
method  of  condensing  by  an  injection  above  the  bucket 
of  the  air-pump,  and  by  this   invention  we  render  the 
condenser  or  space  whicli  is  usually  constituted  or  left 
between  the  said  bucket,  and  a  foot  valve,  entirely  un- 
necessary ;  and  we  perfectly  exclude  the  admission   of 
any  elastic  fluid  from  the  injection-water  into  the  internal 
working  spaces  of  the  engine.     In  Fig.  2  is  represented 
a  method  of  heating  the  water  for  feeding  the  boiler  by 
the  admission  of  steam,  after  its  escape  through  C  into 
the  cistern/;  the  steam  passes  under  a  false   bottom  ^, 
perforated  with  small  holes,  and  heats  the  water  therein, 
a  portion  of  which  water  is  driven  at  every  revolution  of 
the  fly  by  the  small  pump  /:,  through  /  z,  into  the  boiler 
A,     We  also,  on  some  occasions,  produce  a  more  equa- 
ble rotary  motion  in  the  several  parts  of  the  revolution 
of  any  axis  moved  by  steam   engines,  by  causing  the 
piston  rods  of  two  cylinders  to  work  on  the  said  axis  by 
cranks  at  one  quarter  turn  asunder ;  by  this  means  the 
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strongest  part  of  the  action  of  one  crank  is  made  to  assist 
the  weakest  or  most  unfavourable  part  of  the  action  in  the 
other,  and  it  becomes  unnecessary  to  load  the  work  with 
a  fly.  Fig.  4  is  an  upright  section,  and  Fig.  5  is  a 
plan  of  the  engine  with  rollers,  for  pressing  or  crushing 
sugar  canes,  moved  by  a  steam  engine,  imprpved  and 
applied  acconiing  to  our  said  new  invention  ;  B,  is  a 
case  in  the  form  of  a  drum  or  cylinder,  suspended  upon 
two  strong  trunnions  or  pivots  at  O  and  O,  its  flat  ends 
standing  upright ;  within  this  iron  case  is  fixed  a  boiler  A, 
not  much  smaller  in  its  dimensions,  but  so  as  to  leave  a 
vacant  space  between  itself  and  the  case,  and  within  the 
boiler'  is  fixed  a  fire-place,  having  its  grate  above  the 
ash-hole  D,  and  which  the  heated  vapour  and  smoke 
.rises  at  the  inner  extremity,  and  passes  through  two  flues 
E  E,  Fig,  5,  which  join  above  at  E  7;z,  Fig.  4,  in  the 
chimney  E,  which  is  there  loosely  applied,  and  is  slung 
between  centres  in  a  ring  at  F.  The  working  cylinder  C, 
with  its  piston,  steam-pipe,  nozzle,  and  cock,  are  inserted 
in  the  boiler  as  here  delineated.  The  piston  rod  drives  tlie 
fly  T  T,  upon  the  arbor  of  which  is  fixed  a  small  wheel, 
which  drives  a  great  wheel  upon  the  axis  of  the  middle 
roller  ;  the  guides  are  rendered  unnecessary  in  this  ap- 
-  plication  of  the  steam-engine,  because  the  piston-rod  is 
capable,  by  an  horizontal  vibratory  motion  of  the  whole 
engine  upon  its  pivots  O,  to  adapt  itself  to  all  the  re- 
quired positions,  and  while  the  lower  portion  of  the 
chimney  E?;2,  Fig.  4,  partakes  of  this  vibratory  motion,' 
the  upper  tube  K  F,  is  enabled  to  follow  it  by  its  play 
upon  the  two  centres  or  pivots  in  the  ring  F.  In  such 
cases  or  constructions  as  may  render  it  more  desireable 
to  fix  the  boiler  with  its  chimney  and  other  apparatus, 
and  to  place  the  cylinder  out  of  the  boiler,  the  cylinder 
itself  may  be  suspended  for  the  same  ptu'pose  upon  trun- 
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nions  or  pivots  in  the  same  manner,  one  or  both  of  wbidt 
ininnioDs  or  pivots  may  be  perforated,  so  as  to  admit  tiie 
introiloction  and  escape  of  the  steam  or  its  condensatiaQ 
as  before-mentioned.     And  in  such  cases  where  it  may  be 
found  necessary  or  expedient,  to  allow  of  no  vibratoiy 
motion  of  the  boiler  or  cylinder,  the  same  may  be  fixed, 
and  the  idbthod  of  guides  be  made  use  of  as  in  Figs.  1  or 
2.    The  manner  in  which  the  cock  is  turned  is  not  repre- 
sented in  these  two  drawings,  but  every  competent  work- 
man will,  without  difficulty,  understand  that  this  efect 
Biay  be  produced  by  the  same  means  as  in  Fig.  1 ;  or 
otiicrwi^c  the  stroke  of  pins  duly  placed  in  the  circum* 
fercnce  of  the  fly,  and  made  to  act  upon  a  cross  fixed  on 
the  axis  of  the  cock,  or  otherwise  by  the  method  used  in 
tlie  carriage.   Fig.  6,   and  hereinafter  described.     The 
atcam  which  escapes  in  this  engine  is  made  to  circulate 
iu  tlie  case  round  tlie  boiler,  wliere  it  prevents  the  ex- 
ternal  atmosphere   from  affecting    the    temperature  of 
the  included  water,  and  affords  by  its  partial  condcnsar 
lion  a  supply  for  the  boiler  itself,  and  is  or  may  be  after- 
wards directed  to  useful  purposes  as  aforesaid.     Fig.  6 
is  a  verlicle  section  ;  and  Fig.  7  the  plan  of  the  applica- 
tion of  the  improved  steam-engine,  to  give  motion  to 
wliecJ  carriages  of  every  description  ;  B,  represents  the 
case,  having  therein   the  boiler  with   its  fire-place  and 
cylinder,  as  have  been  already  described  in  Fig.  4.     The 
piston  rod   V  Q,  Fig.  7,  is  divided  or  forked,  so  as  to 
krave  room  for  the  motion  of  tlic  extremity  of  tlie  crank 
R  ;  the  sakl  rod  drives  a  cross  piece  at  Q,  backward  and 
forward  between  guides,  and  t!iis  cross  piece  by  m^ns  of 
tijc  bar  Q.R,  gives  motion  to  the  crank  with  its  fly.  F, 
and  to  two  wheels  TT,  upon  the  crank  axis  which  lock 
into  two  correspondent  wheels  U,  upon  the  naves  of  the 
Lrge  wheels  of  the  carriage  itself.     The  wheels  T,  a|^ 
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fixed  upon  round  sockets,  and  receive  their  motion  from 
a  striking  box  or  bar  S'X,  which  acts  upon  a  pin  in  each 
wheel ;  S  Y  are  two  handles ,  by  means  of  which  either 
of  the  striking  boxes  S  X  can  be  thrown  out  of  gear, 
and  the  correspondent  wheel  W  by  that  tneans  discon* 
nected  with  the  first  mover  for  the  purpose  of  turnings 
ihort,  or  admitting  a  backward  motion  of  that  wheel 
when  required  ;  but  either  of  the  wheels  W,  in  case  of 
turning,  can  be  allowed  considerably  to  overrun  the 
other  without  throwing  S  X  out  of  gear,  because  the  pin 
can  go  very  nearly  round  in  the  forward  motion  before 
it  will  meet  with  any  obstruction.  The  wheels  U,  are 
most  commonly  fixed  upon  the  naves  of  the  carriage- 
wheels  W,  by  which  means  a  revolution  of  the  axis  itself 
becomes  unnecessary,  and  the  outer  ends  of  the  said  axis 
may  consequently  be  set  to  any  obliquity,  and  the  other 
part  fixed  or  bended  as  the  objects  of  taste  or  utility  may 
demand.  The  fore  wheels  are  applied  to  direct  the  car- 
riage by  means  of  a  lever  H,  and  there  is  a  chink  lever 
which  can  be  applied  to  the  fly,  in  order  to  moderate 
the  velocity  bf  progression  while  going  down  hill.  In 
the  vertical  section,  ru  denotes  a  springing  lever,  hav- 
ing a  tendency  to  fly  forward.  Two  levers  of  this  kind 
are  duly  and  similarly  placed  near  the  middle  of  the  car- 
riage, and  each  of  them  alternately  thrown  back  by  a 
short  bearing  lever  S  /  upon  the  crank  axis,  whjch  sends 
it  home  into  the  catch  Uy  and  a'fterwards  disengages  it 
when  the  bearing  lever  comes  to  press  upon  V,  in  which 
case  the  springing  lever  flies  back.  A  cross  bar,  or  double 
handle  opy  is  fixed  upon  the  uprio;ht  axis  of  the  cock, 
from  each  end  of  which  said  cross  bar  proceeds  a  rod 
p  y,  which  is  attached  to  a  stud  y,  that  forms  part  of  the 
spring  lever  r  u.  This  stud  has  a  certain  length  of  play, 
hj  means  of  a  long  hole  or  groove  in  the  bar,  so  fl&t 
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uses.  And  lastly^  we  do  occasionaUy  use  bellows  to  ex- 
cite the  fire,  and  the  said  bellows  are  worked  by  the 
piston-rod  or  crank ,  and  may  be  fixed  in  any  situation 
or  part  of  the  several  engines  herein  described,  as  may  be 
found  most  convenient. 

In  witness  whereof,  &c. 


Specification  of  tlit  Patent  granted  to  Joseph  Everett, 
of  Salisbury^  in  the  County  of  WiltSj  Clothier;  for  a 
certain  Article  manufactured  of  different  Materials^  and 
u'ove  in  a  peculiar  Maniier^  so  as  to  give  it  an  Appearance 
of  Velvet,  which  he  denmninates  **  Salisbuiy  Angola 
Moleskin.''     Dated  June  30,  1803. 

JL  O  all  to  whom  these  presents  shall  come,  kc. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Joseph  Everett  do  hereby  describe  and  ascertain 
the  nature  of  my  said  invention  as  follows  ;  that  is  to  say : 
I  manufacture  the  SiUisbury  Angola  Moleskin  on  two 
chains  or  warps,  tlie  upper  chain  is  invariably  woollen 
yarn,  but  the  under  chain  is  of  cotton,  linen,  silk,  mo- 
hair, or  worsted.  The  above  two  chains  are  upon  separate 
beams,  tl)e  number  of  threads  in  the  upper  chain  is  two- 
fifths  of  the  whole  number  in  both  chains ;  wires  being 
introduced  when  the  upper  chain  is  clear  upon  the  sur- 
face oKtlic  ground,  and  kept  confined  bj'  three  threads 
of  welt  till  cut  out  by  an  instrument,  the  face  or  pile 
is  formed  ;  the  weft  is  of  cotton,  linen,  silk,  mohair, 
.worsted,  or  woollen  yarn. 
In  Witness  whereof,  &c. 
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Specification  of  the  Patait  granted  to  Joseph  Hately^  of 
Cradefyj  in  the  County  of  f  Worcester  j  Assayerof  MetaU; 
for  some  reducing  Fluxes  for  the  Puiification  rf  Mineral 
and  Metailic  Bodies^  with  cornbustioe  and  phlogisine 
Substances  from  their  primitive  Ores^  to  purify  ifetals 
in  Conjunction  with  or  without  cojnpresaed  Air. 

Dated  August  31,  1802. 
rp 

JL  O  all  to  whom  these  presents  shall  come,  &c. 
'  I  Joseph  Hately  do  hereby  describe  that  the  nature  of  mj 
said  invention,  and  the  manner  in  which  the  same  is  to  be 
clJcctcd  and  performed,  is  particularly  described  and  as* 
ccrtaincd  in  the  following  specification  herein-after  men- 
tion*id ;  that  is  to  say :  The  purification  of  mineral  and  me- 
tallic bodies  extracted  from  their  primitive  ores,  either  in 
a  crude  or  metallic  state,  is  eifected  by  the  addition  and 
application  of  the  fluxes  hereafter  expressed,  or  any  of 
them  s<?paratcly  by  themselves,  or  any  mixture  of  them 
together,  with  or  without  absorbent  substances  of  lime, 
gvpsum,  chalk,  and  whiting  mixed  therewith,  consisting 
of  the  residue  adhering  to  salt-pans  and  boilers,  in  which 
the  sea- water  brine  from  brine  pits  and  salt  rock  are 
boiled,  which  is  commonly  called  pancrach,  common  salt, 
rock  salt,  sal  ammoniac,  alum,  glasgail  called  sandiver, 
nitre,  tartar,  vegetable,  mineral,  and  animal  salts  \  salts 
of  any  denomination  in  a  humid  or  dry  state. 

In  some  cases  I  use  salt  water,  brine  from  brine  pits, 
or  water  strongly  impregnated  with  any  of  the  recited 
salts,  in  manner  hcreinjiftcr  described  :  viz.  to  refine 
copprr,  load,  tin,  zinc,  bismuth,  and  antimony,  the 
on^s  are  first  cleaned  and  pulverized  for  Vnelting  in  the 
n^nal  manner,  eitlicr  in  the  great  or  small  way. 

The  fluxes  may  bo  used  citlier  in  a  crude  or  prepared 
slate* ;  the  latter  I  prefer,  whicii  is  done  by  melting  the  salts 
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in  melting  pots  or  furnaces,  and  mixing  them,  or  any  of 
them,  or  all  of  them  in  equal  parts,  with  two  parts  of  the 
recited  absorbent  substances  separately  or  together  in  a 
calcined  state.  Of  that  composition,  I  use  two  pound* 
weight  to  every  hundred  weight  of  crude  ore,  before  ex- 
pressed, and  four  pounds  weight  of  the  unprepared  to  the 
same  quantity  of  ore  aforesaid,  more  or  less  thereof,  as  the 
ores  or  metals  may  require  for  rendering  them  ultimately 
pure. 

To  refine  iron  ores,  or  iron  mine,  and  pig  metal  made 
therefrom,  the  ores  or  mine  thereof  are  to  be  pulverized 
and  calcined  in  ovens  or  kilns  with  vegetable  fuel,  and 
the  carbonated  pit-coal,  commonly  allied  coaks,  are 
washed  in  water,  strongly  impregnated  with  common 
salt  or  any  of  the  recited  salts  before  expressed,  or  sea 
water  or  brine  from  brine  pits.  The  pig  metal  made 
therefrom,  or  the  pig  iron  extracted  by  the  usual  process 
or  common  principles,  I  refine  atid  purify  with  com- 
bustive  and  phlogistive  substances,  mineral  or  vegetable, 
prepared  or  unprepared  as  aforesaid,  with  addition  of 
prepared  or  unprepared  fluxes  aforesaid,  in  proportion 
of  three  pounds  thereof  to  one  hundred  weigiit  of  pig 
metal,  more  or  less,  as  the  foulness  of  the  metal  and  fuel 
may  require,  when  melting  in  a  finery  or  in  arunout  fire, 
or  in  any  other  fire  or  furnace  applicable  thereto,  witli  or 
without  compressed  air.  The  metal  so»  refined  as  before 
expressed,  or  pig  metal  unrefined,  is  purified  by  the  ad- 
dition of  the  aforesaid  fluxes  in  the  following  propor- 
tions :  viz.  to  the  r*!fined  metal  as  aforesaid,  while  it  is 
in  the  puddling  furnace  or  finery  in  a  fluid  state,  I  add 
thereto  half  a  pound  of  the  prepared  flux,  and  to  the 
unprepared  pig  metal  in  the  puddling  furnace  is  added 
four  pounds  of  the  said  flux,  more  or  less,  if  required  to 
dispel  the  heterogeneous  matter ;  but  the  former  process 
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I  prefer  when  the  iron  is  intended  for  the  finest  and  best 
purposes,  and  for  making  steel,  as  tiie  fluxes  have  the  best 
eflfcct  when  the  metal  is  in  contact  with  the  fuel  that  pos- 
sesses the  least  quantity  of  sulphur  and  other  pernicious 
substances,  that  oppose  malleability,  ductility,  and  sta- 
bility of  metals. 

In  witness  whereof,  &c. 


Specijicdtion  of  the  Patent  granted  to  William  Boond,  of 

Manchester y  in  the  County  of  Lancaster ^  Cotton  Manu^ 

facfurtr ;  for  a  new  Manufacture  of  mixed  and  colotired 

Cotton  Velvets^  Velveteens,  VdveretSy  Thicksets,  Cords, 

etnJ  other  Cotton  Pile  Goods,  commonly  called  Fustians, 

Dated  April  5,  1803. 

ryK 

JL  O  ail  to  whom  tliese  pi'esents  shall  come,  &c. 

Now  KNOW  YK,  that  in  compliance  with  the  said  proviso, 
I  the  said  William  Boond  do  hereby  particularly  describe 
and  ascertain  tlie  nature  of  my  said  invention,  and  in 
wliat  manner  the  same  is  to  be  performed,  as  follows ;  that 
is  to  say  :  I  take  the  cotton  after  it  is  picked  and  batted, 
or  cleared  of  its  seeds  and  other  dirt  which  it  may  at 
any  time  collect  by  being  exposed,  and  dye  it  or  get  it 
dyed  in  the  iHiial  way  cotton  is  dyed,,  cither  fast  or  loose 
colours,  to  nny  shade  or  colour  which  fancy  may  dictate. 
After  it  is  dyed  I  again  batt  it,  open  it,  and  pick  out  all 
tlie  hard  knots  or  lumps  that  would  anywise  injure  the 
cards  of  the  carding  niaeliine ;  and  proceed  to  card, 
stretch,  and  rove  it  separately  in  the  usual  way  cotton  is 
carded,  stretched,  and  roved;  by  this  means  I  obtain 
dyed  ami  undved  rovings.  I  now  proceed  to  spin  them 
together  tluib  :  I  place  a  dyed  roving  and  ^u  undyed  or 
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coloured  rOving  in  the  frame  or  creel  of  a  spinning  ma- 
cfaine,  made  for  that  purpose,  and  spin  two  or  more  rov- 
ings  together  into  one  thread,  or  one  spindle,  or  bobbin  ; 
by  this  means  I  make  a  mixture  or  mottled  thread  or 
weft,  whicli  weft  I  weave  into  the  aforesaid  goods ;  that 
is  to  say  :  cotton  velvets,  tabby  or  Genoa  velveteens, 
tabby  or  Genoa  velverets,  tabby  or  Genoa  thicksets, 
tabby  or  Genoa  «ords  of  every  description  wfjatever  ;  or' 
any  other  description  of  cotton  or  pile  goods,  commonly 
called  fustians.  Aftdr  the  goods  are  woven,  I  proceed  to 
raise  the  pile  or  finish  them,  so  as  to  shew  the  mixture  or 
mottle  thus :  I  cut  the  face  or  tuft  of  the  pieces  longi- 
tudinally in  a  frame  with  knives,  as  fustians  in  the  grey 
arc  usually  cut ;  after  they,  are  cut,  I  immerge  then!  in  * 
lukewarm  water,  in  which  water  I  sometimes  dissolve  a 
little  allum,  or  anything  else  that  will  serve  to  soften  or 
brighten  the  colour,  and  dry  tlicm  in  the  open  air  or  in 
a  stove.  When. the  pieces  are  well  dried,  I  rub  them' 
across  or  longitudinally  with  brushes,  and  a  stone  to 
raise  the  pile  and  .make  it  knit  together  ;  this  operation  I 
repeat  till  such  time  as  the  pieces  are  well  milled,  and 
the  pile  well  knit  together  ;  some  pieces  when  they  have 
undergone  this  last  operation  will  be  sufficiently  finished 
and  ready  for  sale  ;  and  on  others  there  will  be  on  tl^e 
top  of  the  pile  a  kind  of  down,  or  ouse,  or  loose  strands 
of  cotton,  that  will  not  knit  in  with  the.pilc;  these  (if 
made  of  loose  colours)  I  cut  off  with  a  large  piiir  of  shearji 
(after  the  manner  woollen  cloth  is  sheared),  to  clear  the 
pile  and  make  the  mixture  more  perceptible  ;  this  opera- 
tion of  shearing  is  repeated  till  the  face  or  piie  is  clear  to 
the  satisfaction  of  the  manufacturer,  and  tfie  piece  is 
then  ready  for  sale  ;  the  goods  that  are  made  of  such 
colours  as  will  stand  bleeching,  I  sometimes  draw  over  a 
red-hot  iron,  to.  dear  the  pile,  and  afterwards  bleach  the 

brown 
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brown  off  again ,  and  sometimes  clear  them  by  tbearing^ 
as  above.  There  are  several  ways  of  making  thia  mixed 
or  mottled  thread  or  weft ;  such  as  :  first,  bj  mixing  the 
dyed  and  undyed,  or  coloured  cotton  together  before 
carding ;  secondly,  by  stretching  dyed  and  undyed  card- 
ings  together  on  the  stretching  frame ;  thirdly,  by  roving 
dyed  and  undyed  stretchings  together  on  the  roving  frame; 
fourthly,  by  dying  the  weft  in  the  hank,  and  doubling 
and  twisting  the  dyed  and  undyed  threads  together ;  and 
fifthly,  by  clouding  and  stamping  the  weft  before  it  is 
woven  :  all  these  ways  I  use,  but  give  the  preference  to 
spinning  the  rovings  together  to  make  an  even  mixture 
as  before.  Tlie  part  or  parts  I  claim  as  my  invention,  is 
the  weaving  or  manufacturing  mixed  or  mottled  cotton, 
weft,  or  yarn,  prepared  by  the  aforesaid  means  into  such 
pile  goods  as  before  enumerated,  and  for  finishing  the 
same  mixed  or  mottled  goods  after  they  are  woven,  so  as 
to  make  a  mixed  or  mottled  pile  in  the  aforesaid  goods, 
similar  to  mixed  or  mottled  woollen  cloth  or  kerseymere 
by  the  aforesaid  means,  which  l>ave  never  been  practised 
before  on  these  kinds  of  cotton  pile  goods. 
*  In  witness  whereof,  &c. 


A  chemical  Analysis  of  some  Calaviines.     By  James 
f^MiTHsoN,  Esq,  F.  R,  S. 

From  the  Philosophical  Transactions  of  the 
Royal  Society. 

iN  OTwiTHsTANDiNG  the  experiments  of  Bergman 
and  others,  on  those  ores  of  zinc  wJiich  are  called  cala- 
jnine,  much  uncertainty  still  subsisted  on  the  subject  of 
them.     Their  constitution  was  far  from  decided,  nor  was 

it 
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it  ever  determined  whether  all  calamines  were  of  the 
same  species,  or  whether  there  were  several  kinds  of 
them. 

The  Abb6  Hauy,  so  justly  celebrated  for  his  great 
knowledge  in  crystallography  and  ihineralogy,  has  ad« 
hcredy  in  his  late  work  *^  to  the  opinions  he  had  before 
advanced  f,  that  calamines  were  all  of  one  species,  and 
contained  no  carbonic  acid,  being  a  simple  calx  of  zinc, 
attributing  the  effervescence  which  he  found  some  of 
them  to  produce  with  acids  to  an  accidental  admixture 
of  carbonate  of  lime. 

The  following  experiments  were  made  to  obtain  a  more 
certain  knowledge  of  these  ores ;  and  their  results  will 
show  the  necessity  there  was  for  their  farther  investiga- 
tion, and  how  wide  from  the  truth  have  been  the  opinions 
adopted  concerning  them. 

Calamine  from  Bleyberg, 

a.  The  specimen  which  furnished  the  subject  of  this 
article  was  said,  by  the  German  of  whom  it  was  pur- 
chased, to  have  come  from  the  mines  of  Bleyberg  in 
Carinthia. 

It  was  in  the  form  of  a  sheet  stalactite,  spread  over 
small  fragments  of  limestone.  Its  texture  was  not  how- 
ever  at  all  crystalline,  but  of  the  dull  earthy  appearance 
of  chalk,  though,  on  comparison,  of  a  finer  grain  and 
closer  texture. 

It  was  quite  white,  perfectly  opaque,  and  adhered  to 
the  tongue ;  63^0  grs.  of  it,  in  small  bits,  immersed  in 
distilled  water,  absorbed  19.8  grs.  of  it,   zr  0,29. 

It  admitted  of  being  scraped  by  the  nail,  though  with 
some  difficulty :  scraped  with  a  knife,  it  afforded  no 
light. 

*  Traitc  de  Miiiera1ogte«  tome  IV.  f  Journal  des  Mines. 

68.1 
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fS.l  grft.  of  it,  broken  into  small  pieces,  expelled  19.0 
jrrs.  of  distilled  water  from  a  stopple  bottle.  Hence  its 
density  =  3. 5S4.  In  another  trial,  18.96  grs.  at  a  heat 
of  65°  Fahrenheit,  displaced  5.27  grs.  of  distilled  water; 
lK»nce  the  density  m  3.598.  The  bits,  in  both  cases, 
were  entirely  penetrated  with  water. 

i.  Su]>jccted  to  the  action  of  the  blowpipe  on  the  coal, 
it  became  yellow  the  moment  it  was  heated,  but  recovered 
its  pristine  whiteness  on  being  let  cool.  This  quality,  of 
temporarily  changing  their  colour  by  heat,  is  common  to 
most,  if  not  all,  metallic  oxides  ;  the  white  growing  yel- 
low, the  yellow  red,  the  red  black.  , 

Urged  with  the  blue  flame,  it  became  extremely  fri- 
able ;  spread  yellow  flowers  on  the  coal  ;  and,  on  con- 
tinuing the  fire  no  very  long  time,  entirely  exhaled.  If 
the  flame  was  directed  against  the  flowers,  which  had 
ficttled  on  the  coal,  they  shone  with  a  vivid  light.  A  bit 
fixed  to  the  end  of  a  slip  of  glass,  wasted  nearly  as 
quickly  as  on  the  coal. 

It  dissolved  in  borax  and  niicrocosmic  siilt,  with  a 
idight  cMervcsccncc,  and  yielded  clear  colourless  glasses ; 
but  wliiclj  became  opaque  on  cooliu'r^  if  over  saturated. 
Carbonate  of  soda  had  not  any  action  on  it. 

r.  68.0  grs,  of  tliis  calamine  dissolved  in  dilute  vitriolic 
acid  with  a  brisk  cfTervescence,  and  emitted  9.2  grs.  of 
carborjic  i\v\d.  The  solution  was  white  and  turbid,  and 
on  standinc:  deposited  a  white  powder,  which,  collected 
on  a  small  filter  of  gauze  paper,  and  well  edulcorated 
'and  let  dry,  weighed  only  0.S6  gr.  This  sediujcnt,  tried 
at  the  blowpipe,  melted  first  into  an  opaque  white  mat- 
ter, and  then  partially  reducfxl  into  lead.  It  was  there- 
fore, probably,  a  mixture  of  vitriol  of  lead  and  vitriol  of 
lime. 

The 
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The  filtered  solution,  gently  exhaled  to  dryness,  ana 
kept  over  a  spirit-lamp  till  the  water  of  crystallization  of 
the  salt  and  all  superfluous  vitriolic  acid  were  driven  off^ 
afforded  96.7  grs.  of  perfectly  dry,  or  artd*^  white  saltl 
On  re-solutioa  in  waiter,  and  crystallization,  this  saline 
matter  proved  to  be  wholly  vitriol  of  zinc,  excepting  an 
Inappretiable  quantity  of  vitriol  of  lime  in  capillary  crys- 
tals, due,  without  doubt,  to  a  slight  and  accidental  ad- 
mixture of  some  portion  of  the  calcareous  fragments  on 
trhich  this  calamine  had  been  deposited.  Pure  martial 
pruissate  of  tartar  threw  down  a  white  precipitate  from 
the  solution  of  this  salt. 

In  another  experiment,  20.0  grs.  of  this  calamine  af- 
forded 28.7  grs.  of  and  vitriol  of  zmc. 

d.  10  grs.  of  this  calamine  were  dissolved  in  pure  ma- 
rine acid,  with  heat.  On  cooling,  small  capillary  crys-r 
tals  of  muriate  of  lead  formed  in  the  solution.  This  sQt 
lution  was  precipitated  by  carbonate  of  soda,  and  the 
filtered  liquor  let  exhale  slowly  in  the  air ;  but*  it  fur- 
nished only  crystals  of  muriate  of  soda. 

e,  10  grs.  dissolved  in  acetous  acid  without  leaving 
any  residuum.  By  gentle  evaporation,  20.3  grs.  =  2.03, 
of  acetite  of  zinc,  in  the  usual  hexagonal  plates,  were 
obtained.  These  crystals  were  permanent  in  the  air, 
and  no  other  kind  of  salt  could  be  perceived  amongst 
them. 

Neither  solution  of  vitriolated  tartar,  nor  vitriolic  acid, 
occasioned  the  shghtest  turbidness  in  the  solution  of  these 
crystals,  either  immediately  or  on  standing ;  a  proof  that 

'*  Dry^  as  opposed  to  wet  or  damp,  which  are  only  dej^rees  of  eacl| 
other,  merely  implies  free  from  mechaiiicaliy  admixed  water.  Arid, 
may  be  appropriated  to  express  the  state  of  being  devoid  of  combined 
water. 
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the  cjuaqtity  of  lime  ^nd  lead  in  this  solution,  if  any^  was 
excessively  minute. 

/.  A  bit  of  this  calamine,  weighing  20.6  gre.  being 
]«ade  red-hot  in  a  covered  tobacco-pipe,  became  very 
|;ritt|e,  dividing  on  the  slightest  touch  into  prisms,  like 
those  of  starch,  and  lost  5.9  grs.  of  its  weight  =:  0.288. 
Aft^r  this,  it  dissolved  slowly  and  difficultly  in  vitrioliQ 
acid,  without  any  efiervescence. 

According  to  these  experiments,  this  calamine  conusts 

of. 

Calx  of  zinc  -  -  0.714 

Carbonic  acid  ^  •  0.135 

Water  -  •  -        0.151 


1.000 
-    The  carbonates  of  lime  and  lead  in  it  are  mere  acci<. 
dental  admixtures,  and  in  too  small  quantity  to  deserve 
notice. 

Calamine  f 7*0771  So7ne7*se(shire. 

a.  This  calamine  came  from  Mendip  Hills  in  Somer-* 
setshire: 

It  had  a  mammillated  form  ;  was  of  a  dense  crystalline 
texture ;  semitransparent  at  its  edges,  and  in  its  small 
fragments  ;  and  upon  the  whole  very  similar,  in  its  gene*, 
ral  appearance,  to  calcedony. 

It  was  tinged,  exteriorly,  brown  ;  but  its  interior  co-r 
lour  was  a  greenish  yellow. 

It  had  considerable  hardness  ;  it  admitted,  however,  of 
being  scraped  by  a  knife  to  a  white  powder. 

56.8  grs.  of  it  displaced  13.1  grs.  of  water,  at  a  tem- 
perature of  65*  Fahrenheit.     Hence  its  density  n  4.336. 

b.  Exposed  to  the  blowpipe,  it  became  opaque,  more 
yellow,  and   friable  j  spread  flowers  on  the  coal,  and 

con- 


€onseq[uently  volatilized,  but  dot  with  tbe  rapidity  of  tbtf 
foregoing  kind  from  Bleyberg. 

It  dissoived  in  borax  and  microcosmic  salt,  with  eBkt^ 
Tescence,  \nelding  colourless  glasses.  Carbonate  of  sMi 
had  no  action  on  it. 

r.  It  dissolved  in  vitriolicacid  withabrisl  e^Bervesence; 
and  67.9  grs.  of  it  emitted  24;5  grs.  =  0.360,  of  carbo* 
nic  acid.  This  solution  was  colourless  ;  and  no  residuum 
was  left.  By  evaporation,  it  Afforded  only  vitriol  of 
zinc,  in  pure  limpid  crystals. 

d,  23.0  grs.  in  small  bits,  made  red-hot  in  a  covered 
tobacco-pipe,  lost  8.1  grs.  =  0.352.  It  then  dissolved' 
slowly  and  difficultly  in  viM'iolic  acid,  without  any  emis- 
sion of  carbonic  acid  ;  and,  on  gently  exhaling  the  solu- 
tion, and  heating  the  salt  obtained,  till  the  expulsion  of 
all  superabundant  vitriolic  acid  and  all  water,  29.8  grs. 
of  arid  vitriol  of  zinc  were  obtatlned.  Tbis  dry  salt  Was 
wholly  soluble  again  in  water  ;  and  solution  of  pure  mslr- 
tial  prussiate  of  soda  occasioned  a  white,  precipitate  in  it. 

This  calamine  hence  consissts  of. 

Carbonic  acid  -  -  0.35^ 

Calx  of  zinc         -  -  •        0.648        ' 


1.000.     • 
Calamine  froni  Derbjf shire. 

a.  This  calamine  consisted  of  a  number  of  small  crys- 
tals, about  the  size  of  tobacco-seeds,  of  a  pale  yelk># 
cfolbur,  wliich  appeared,  from  the  shape  of  the  mass  of . 
them,  to  have  been  deposited  on  the  surface  of  crptals  of 
carbonate  of  lime,  of  the  form  of  Fig.  28.  Plate  IV.  of 
the  Cvistallographie  of  Rome'  de  L*Isle. 

The  smallness  of  these  calamine  cfystals,  and  a  want 
<if  sharpness,  rendered  it  impossible  to  determine  thei^ 

L  1  2  form 
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form  ivitb  certainty ;  they  were  evidently,  howeyeri 
rhomboids,  whose  faces  were  very  nearly,  if  not  quite, 
tcctangular,  and  which  were  incomplete  along  their  six 
intermediate  edges,  apparently  like  Fig.  7S.  Plate  IV. 
of  Rome'  de  L'Isle. 

22.1  grs.  of  these  crystals,  at  a  heat  of  5T  Fahrenheit, 
displaced  5.1  grs.  of  water,  which  give^  their  density  =: 
4.333. 

Heat  did  not  excite  any  electricity  in  these  crystals. 

h.  Before  the  blowpipe,  they  grow  more  yellow  and 
opaque,  and  spread  flowers  on  the  coal.  They  dissolved 
wholly  in  borax  and  niicrocosmic  salt,  with  efiervescence. 

c,  22.0  grs.  during  their  solution  in  vitriolic  acid,  elF* 
fervesced,  and  lost  7.S  grs.  of  carbonic  acid  =:  0.354. 
This  solution  was  colourless,  and  afforded  26.8  grs.  of 
arid  vitriol  of  zinc,  which,  redissolved  in  water,  shot 
wholly  into  clear  colourless  prisms  of  this  salt. 

d,  9.2  grs.  of  these  crystals,  ignited  in  a  covered  to- 
bacco-pipe, lost  3.2  grs.  =  0.3478  ;  hence,  these  crystals 
consist  of, 

Carbonic  acid  -  -  0.341 

Calx  of  zinc         -  •  -         0.652 


1.000. 
Electrical  Calamine. 

The  Abb^  Ilauy  has  considered  this  kind  as  differing 
from  the  other  calamines  only  in  the  circumstance  of 
being  in  distinct  crystals ;  but  it  has  already  appeared, 
in  the  instance  of  the  Derbyshire  calamine,  that  all  crys- 
tals  of  calamine  are  not  electric  by  heat,  and  hence,  that 
it  is  not  merely  to  being  in  this  state  that  this  species 
owes  the  above  quality.  And  the  following  experiments, 
on  some  crystals  of  electric  calamine  from  Regbania  in 

Hungary, 
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Hungary,  can  leave  no  doubt  of  its  being  a  combination 
of  calx  of  zinc  with  quartz ;  since  the  quantity  of  quartz 
obtained,  and  the  perfect  regularity  and  transparency  of 
these  crystals,  make  it  impossible  to  suppose  it  a  foreign 
admixture  in  them. 

fl.  23.45  grs.  of  these  Regbania  crystals,  displaced  6.8 
grs.  of  distilled  water,  from  a  stopple-bottle,  at  the  tem- 
perature of  64**  Fahrenheit ;  their  specific  gravity  is 
therefore  =  3.434. 

The  form  of  these  crystals  is  represented  in  the  an- 
nexed Figure. 


ac  zz  90*. 

ac  zz  \  50^ 

be—  115^ 

cd  =  ISO**. 

They  were  not  scratched  by  a  pin ;  a  knife  marked 
them. 

b.  One  of  these  crystals,  exposed  to  the  flame  of  the 
blowpipe,  decrepitated  and  became  opaque,  and  shone 
with  a  green  light,  but  seemed  totally  infusible. 

Borax  and  microcosmic  salt  dissolved  these  crystals, 
without  any  effervescence,  producing  clear  colourless 
glasses.  Carbonate  of  soda  had  little  if  any  action  on 
tbem. 

c.  Ac- 


fS9  Chemical  Analysis  on  some  Calamines. 

e.  AccbnJing  to  Mr.  Pelleticar*s  experiment^  *  on  tha 
calamine  of  Fribourg  in  Brisgaw,  which  is  undoubtedly 
cf  this  species,  its  composition  is,  i 

Quartz  -  -  -  0.50 

Calx  of  zioc        ...        0.38 
Water        -  -  -  -        0.12 


l.OO 


The  experiments  on  the  Regbania  crystals  have  had 
different  results;  but,  though  made  on  much  smaller 
quai>tities,  tliey  will  perhaps  not  be  found,  on  repetition, 
less  in  conformity  with  nature. 

23. 4S  grs.  lieated  red-hot  in  a  covered  crucible,  de- 
crepitated a  little,  and  became  opaque,  and  lost  1 .05  gr, 
but  did  not  fall  to  powder  or  grow  iriable.  It  was  found, 
that  this  matter  was  not  in  the  least  deprived  of  its  elec- 
trical quality  by  being  ignited  ;  and  hence,  while  hot, 
the  fragments  of  these  decrepitated  crystals  clung  toge- 
ther, and  to  the  crucible. 

rf.  22.2  grs.  of  these  decrepitated  crystals,  =  23.24  grs. 
of  tlie  original  crystals,  in  a  state  of  impalpable  powder, 
being  digested  over  a  spirit-lamp  with  diluted  vitriolic 
acid,  showed  no  eflfervescence ;  and,  after  some  time, 
the  mixture  became  a  jelly.  Exhaled  to  dryness,  and 
Ignited  slightly,  to  expel  the  superfluous  vitriolic  acid, 
Ae  mass  weiglicd  37.5  grs. 

On  extraction  of  the  salino  part  by  distilled  water,  » 
fine  powder  remained,  which,  after  ignition,  weighed 
5.8  gVs.  and  was  quartz. 

The  saline  solution  afforded,  on  crystallization,  only 
vitriol  of  zinc. 

*  Journal  de  Physique^  tome  XX.  p.  424. 

These 
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These  crystals  therefore  consist  of. 

Quartz  •  -  -  0.250 

Calx  of  zinc  «  -  0.63S 

Water  •  -  ,  0.044 


0.977 

Loss         •  *  -         o.o!re 


l.COO. 

The  water  is  most  probably  not  an  essential  element  of 
this  calamine,  or  in  it  in  the  state  of,  what  is  improperly 
called,  water  of  crystallization,  but  rather  exists  in  the 
crystals  in  fluid  drops  interposed  between  their  plates,  as 
it  often  is  in  crystals  of  nitre,  of  quartz,  &c.  its  small 
quantity,  and  the  crystals  not  falling  to  powder  on  its 
expulsion,  but  retaining  almost  pertectly  their  original 
solidity,  and  spaihose  appearance  in  tjie  places  of  frac- 
ture, and,  above  all,  preserving  their  electrical  quality 
wholly  unimpaired,  which  would  hardly  be  the  case  after 
the  loss  of  a  real  element  of  tiieir  constitution,  seem  to 
warrant  this  opinron. 

If  the  water  is  only  accidental  in  this  calamine,  its 
composition,  from  the  above  experiments,  will  be. 
Quartz  -  -  -  0.261 

Calx  of  zinc  n  -  -        0.739 


1.000. 
I  have  found  this  species  of  calamine  amongst  the  pro- 
Auctions  of  Derbyshire,  in  small  brown  crystals,  depo* 
sited,  together  with  the  foregoing  small  crystals  of  car- 
bonate of  zinc,  on  crystals  of  carbonate  of  lime.  Their 
form  seems,  as  far  as  their  minuteness  and  compression 
together  would  allow  of  judging,  nearly  or  quite  the 
Mme  as  that  of  those  from  Kegbania  ^  and  the  least  atom 

of 
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of  them  immediately  evinces  its  nature,  on  being  lieated, 
by  the  strong  electricity  it  'acquires/  On  their  solution 
in  acids,  they  leave  quartz. 

OBSERVATIONS. 

Chemistry  is  yet  so  new  a  science,  what  we  know  of  it 
bears  so  small  a  proportion  to  what  we  are  ignorant]  of, 
our  knowledge  in  every  depart  men  t  of  it  is  so  incom« 
plete,  so  broken,  consisting  so  entirely  of  isolated  points 
thinly  scattered  like  lucid  specks  on  a  vast  field  of  dark- 
ness, that  no  researches  can  be  undeitaken  without  pro- 
ducing some  facts,  leading  to  some  consequences,  which 
extend  beyond  the  boundaries  of  their  immediate  object. 

1.  The  foregoing  experiments  throw  light  on  the  pro- 
portions in  which  its  elements  exist  in  vitriol  of  zind, 
23.0  grs.  of  the  Mendip  Hill  calamine,  produced  29.8 
grs.  of  arid  vitriol  of  zinc.  These  23.0  grs.  of  calamine 
contained  14.9  gr?.  of  calx  of  zinc;  hence,  this  metallic 
salt,  in  an  arid  state,  consists  of  exactly  equal  parts  of 
calx  of  zinc  and  vitriolic  acid. 

This  inference  is  corroborated  by  the  results  of  the 
other  experiments  :  68.0  grs.  of  the  Bleyberg  calamine, 
containing  48.6  grs.  of  calx  of  zinc,  yielded  96.7  grs.  of 
arid  vitriol  of  zinc  ;  and,  in  another  trial,  20.0  grs.  of 
tliis  ore,  containing  14.2  grs.  of  calx  of  zinc,  produced 
28.7  grs.  of  arid  vitriol  of  zinc.  The  mean  of  these  two 
cases,  is  62.7  grs.  of  arid  vitriol  of  zinc,  from  31.4  grs. 
of  calx  of  zinc. 

In  the  experiment  with  the  crystals  of  carbonate  of 
zinc  from  Derbyshire,  14.35  grs.  of  calx  of  zinc  furnished 
indeed  only  26.S  grs.  of  arid  vitriol  of  zinc;  a  deficiency 
of  about  ,;j^,  occaMoned  probably  by  some  small  inaccu* 
racy  of  manipulation. 

2,  When 
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2.  When  the  simplicity  found  in  all  those  pieurts  of  na- 
ture whijh  are  sufficiently  known  to  discover  it  is  con- 
sidered, it  appears  improbable  that  tl^e  proximate  consti- 
tuent parts  of  bodies  should  be  united  in  them,  in  the  very 
remote  relations  to  each  other  in  which  analyses  generally 
indicate  them ;  and  an  attention  to  the  subject  has  led 
me  to  the  opinion  that  such  is  in  fact  not  the  case,  but 
that,  on  the  contrary,  they  are  universally,  as  appears 
here  with  respect  to  arid  vitriol  of  zinc,  fractions  of  the 
compound  of  very  low  denominators.  Possibly  in  few 
cases  exceeding  five. 

The  success  which  has  a{)peared  to  attend  some  at- 
tempts to  apply  this  theory,  and,  amongst  others,  to  the 
compositions  of  some  of  the  substances  above  analysed^ 
and  especially  to  the  calamine  from  Bleyberg,  induces 
me  to  venture  to  dwell  here  a  little  on  this  subject,  and 
state  the  composition  of  this  calamine  which  results  from 
the  system,  as,  besides  contributing  perhaps  to  throw  some 
light  on  the  true  nature  of  this  ore,  it  may  be  the  means 
likewise  of  presenting  the  theory  under  circumstances  of 
agreement  with  experiment,  which,  from  the  surprising 
degree  of  nearness,  and  the  trying  complexity  of  the 
case,  may  seem  to  entitle  it  to  some  attention. 

From  this  calamine,  containing,  according  to  tlic  re- 
sults of  the  experiments  on  the  Mcndip  Hill  kind,  too 
small  a  quantity  of  carbonic  acid  to  saturate  the  whole  of 
the  calx  of  zinc  in  it,  and  from  its  containing  much  too 
laj'gc  a  portion  of  water  to  be  in  it  in  the  state  of  mere 
moisture  or  dampness,  it  seems  to  consist  of  two  mattcr:> ; 
carbonate  of  zinc,  and  a  peculiar  compound  of  zinc  and 
water,  Aviiich  may  be  named  hydrate  of  zinc. 

By  the  results  of  the  analysis  of  the  Mendip  Hill  cala- 
mine, correcte<l  by  the  theory,  carbonate  of  zinc  ap- 
pears to  consist  of, 

Va^l.  IV. — Second  Series.  Mm  Car- 
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Carbonic  acid  -  -  .  •} 

.Calx  of  zinc  -  -  -         ^ 5" 

"deducting  from  the  calx  of  zinc  in  the  Bleyberg  cala* 
mine,  that  portion  which  corresponds,  on  these  princi* 
pies,  to  its  yield  of  carbonic  acid,  the  remaining  quantity 
of  calx  of  zinc  and  water  is  in  such  proportions  as  to  lead, 
from  the  tlieory,  to  consider  hydrate  of  zinc  as  compoeed 
of 

Calx  of  zinc  -  .  j 

Water,  or  rather  ice  -  -  ^. 

And,  from  these  results,  corrected  by  the  theory^  I  con- 
sider Bleyberg  calamine  as  consisting  of. 

Carbonate  of  zinc  -  -  j. 

Hydrate  of  zinc  -  -  | 

The  test  of  this  hypothesis  is  in  the  quantities  of  the 
remote  elements  which  analysis  would  obtain  from  a  cala- 
mine thus  coQiposcd. 

The  following  table  avIII  show  how  very  insignificantly 
the  calamine,  compounded  by  the  theory,  would  differ  in 
this  respect  from  the  calamine  of  nature. 

1000  parts  of  the  compound  salt  of  carbonate  and  hy- 
drate of  zinc  consist  of, 

'  Carbonic 
Carbonate  of  \      acid       n     400    _ 

zinc  400=  <_        _  3  lojy 

_  400x2  _  2661. 

» — -    ..^  116' 
llvdrateof      y—  '  ^ 

^J      zinc       -,  OOP  X  3  _ 

zincn  600 <  T — —  *50 

4 

,  600 

Ice  -    .     -     z:       -        -         150 


1000. 
Great 


Chemical  Analj/sis  of  same  Calamines.  S67  . 

.^Great  as  is  the  agreement  between  the  quantities  of  the 
last  column  and  those  obtained  by  the  analysis  of  the 
Bleyberg  calamine  (page  266),  it  would  be  yet  more  per- 
fect, probably,  had  there  been,  in  this  instance,  no 
sources  of  fallacy  but  those  attached  to  chemical  opera- 
tions, such  as  errors  of  weighing,  waste,  &c.  but  the  dif- 
ferences which  exist  are  owing,  in  some  measure  at  least, 
to  the  admixture  of  carbonate  of  lime  and  carbonate  of 
lead,  in  the  calamine  analysed,  and  also  to  some  portion 
of  water,  which  is  undoubtedly  contained,  in  the  state  of 
moisture,  in  so  porous  and  bibulous  a  body. 

It  has  also  appeared,  in  the  experiments  on  the  Men- 
dip  Hill  calamine,  that  acids  indicate  a  greater  quantity 
of  carbonic  acid  than  fire  does,  by  ilSc.  If  we  make  this 
deduction  for  dissolved  water,  it  reduces  the  quantity  of 
carbonic  acid  in  the  Bleyberg  calamine  to  0.1321. 

If  we  assume  this  quantity  of  carbonic  acid  as  the  da- 
tum to  calculate,  on  this  system,  the  composition  of  the 
calamine  from  Bleyberg,  we  shall  obtain  the  following 
results  : 

Compound  salt,  of  carbonate  of  zinc  and  hydrate 

of  zinc  -  -  -  990.3 

Water,  in  the  state  of  moisture  -  -  2.5 

Carbonate  of  zinc  and  carbonate  of  lead  -  7.2 


1000.0 
It  mav  be  thought  some  coroboration  of  the  system 
here  oifered,  that,  if  we  admit  the  proportions  which  it 
indicates,  the  remote  elements  of  this  ore,  while  they  are 
regular  parts  of  their  immediate  products,  by  whose  sub- 
sequent union  this  ore  is  engendered,  are  also  regular 
fractions  of  the  ore  itscilf :  thus. 

The  carbonic  acid  -  rr  ^'^ 

The  water  -  -         =  ^•y 

Th»  calx  of  zinc        -         -        ^  H 

M  m  2  Heredy 
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Hereby  displaying  that  sort  of  regularity,  hi  cvfery 
point  of  view  of  the  object,  which  so  wonderfally  cha- 
racterises the  works  of  nature,  when  beheld  in  their 
true  light. 

If  this  calamine  does  consist  of  carbonate  of  zinc  and 
hydrate  of  zinc,  in  the  regular  proportions  above  sup- 
posed, little  doubt  can  exist  of  its  being  a  true  chemical 
combination  of  these  two  matters,  and  not  iherdy  a  me- 
chanical mixture  of  them  in  a  pulverulent  state  ;  Jind,  if 
so,  we  may  indulge  the  hope  of  some  day  meeting  with 
this  ore  in  regular  crystals. 

If  the  theory  here  advanced  has  any  foundation  in 
truth,  the  discovery  will  introduce  a  degree  of  rigorons 
accuracy  and  certainty  into  chemistry,  of  which  this 
science  was  thought  to  be  ever  incapable,  by  enabling 
the  chemist,  like  the  geometrician,  to  rectify  by  calcula- 
tion the  unavoidable  errors  of  his  manual  operations,  and 
by  authorising  him  to  discriminate  from  the  essential  ele- 
ments of  a  compound  those  products  of  its  analysis 
whose  quantity  cannot  be  reduced  to  any  admissible  pro- 
portion. 

A  certain  knowledge  of  the  exact  proportions  of  th© 
constituent  principles  of  bodies,  may  likewise  opfen  to  our 
view  harmonious  analogies  between  the  constitutions  of 
related  objects,  crcneral  laws,  &c.  which  at  present  totall}* 
escape  us.  In  short,  if  it  is  founded  in  truth,  its  ena- 
bling the  application  of  miithematics  to  chemistry  can- 
not but  be  productive  of  material  results*. 

3.  By  the  application  of  the  foregoing  theory  to  the 
experiments  on  the  electrical  calamine,  its  elements  will 
appear  to  be, 

•*  It  may  be  pn^por  lo  sav,  'liat  il^e  cxperlinents  have  been  stated  pre- 
ciffh  as  they  turned  out,  and  h:nc  not  bcc*n  in  the  least  degree  bent  to 
the  sysiein. 

Qurrtz 
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Quartz  -  *  >  ^  | 

Calx  of  zinc  -        .    -  -J 

A  small  quantity  of  the  calamine  haying  e9ca{>ed  the  ac* 
tion  of  the  vitriolie  acid^  and  remained  undecomposed, 
will  account  for  the  slight  excess  in  the  weight  of  the 
quartz. 

4.  The  exhalation  of  these  calamines  at  the  blowpipe,, 
and  tlie  Howers  which  they  diffuse  round  thefn  on  the. 
coal,  are  probably  not  to  be  attributed  to  a  diret't  volati- 
lization of  them.  It  is  more  probable  that  they-  are  tho 
conseqnences  of  the  disoxidation  of  the  zinc  calx,  by  the 
coal  and  the  inflammable  matter  of  the  flame,  its  subli- 
mation in  a  metallic  state,  and  instantaneous  recalcina- 
tion.  And  this  alternate  reduction  and  combustion  may 
explain  the  peculiar  phosplioric  appearance  exhibited  by 
calces  of  zinc  at  the  blowpipe. 

The  apparent  sublimation  of  the  common  flowers  of 
zinc  at  the  instant  of  their  production,  though  totally 
unsublimable  afterwards,  is  certainly  likewise  but  a  de- 
ceptions appearance.  The  reguline  zinc,  vaporized  by 
the  heat,  rises  from  the  crucible  as  a  metallic  gas,  and  is^ 
while  in  this  state,  converted  to  a  calx*  The  flame 
which  attends  the  process  is  a  proof  of  it ;  for  flame  is  a 
mass  of  vapour,  ignited  by  the  production  of  fire  within 
itself.  Tlie  fibrous  form  of  the  flowers  of  zinc  is  owing 
to  a  crystallization  of  the  calx  while  in  mtchanical  suspen* 
swn  in  the  air,  like  that  which  takes  place  mth  camphor^ 
when,  after  having  been  some  time  inflamed,  it  is  blown 
out. 

A  moment's  reflection  must  evince,  how  injudicious  is 
the  common  opinion,  of  crystallization  rcquirhig  a  state 
of  solution  in  the  matter  ;  since  it  must  be  evident,  that 
while  solution  subsists,  as  long  as  a  quantity  of  fluid  ad- 
mitting of  it  is  present,  no  crystallization  can  take  place. 

The 
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The  only  requisite  for  thb  operation  is  a  fireedom  of 
motion  in  the  mas^  which  tend  to  unite,  whfch  allows 
them  to  yield  to  the  impulse  which  propels  them  together, 
and  to  obey  that  sort  of  polarity  which  occasions  then)  to 
present  to  each  other  the  parts  adapted  to  mutual  union. 
No  state  so  completely  afibrds  these  conditions  as  that 
•f  mechanical  suspension  in  a  fluid  whose  density  is  so 
l^reat,  relatively  to  their  size,  as  to  oppose  such  resist* 
ance  to  their  descent  in  it  as  to  occasion  their  mutual  at- 
traction to  become  a  power  superior  to  their  force  of  gra- 
vitation. It  is  in  these  circumstances  that  the  atoms  of 
matters  find  themselves,  when,  on  the  separation  from 
them  of  the  portion  of  fluid  by  which  they,  were  disaolvedf 
they  are  abandoned  in  a  disengaged  state  in  the  bosom 
of  a  solution  ;  and  hence  it  is  in  saturated  solutions  sus< 
taining  evaporation,  or  equivalent  cooling,  and  free  from 
any  pertnrbing  motion,  that  regular  crystallization  is 
usually  efiected. 

But  those  who  are  familiar  witli  chemical  operations, 
know  the  sort  of  agglutination  wljich  happens  between 
the  particles  of  subsided  very  fine  precipitates  ;  occasion- 
ing them,  on  a  second  ditfusion  through  the  fluid,  to 
settle  again  much  more  quickly  than  before,  and  which 
is  certainly  a  crystallization,  but  under  circumstances  very 
unfavourable  to  its  perfect  performance. 

5.  No  calamine  has  jet  occurred  to  me  which  was  a 
real,  uncombined,  calx  of  zinc.  If  such,  as  a  native 
product,  should  ever  be  met  with  in  any  of  the  still-uu- 
cxplored  piirtsof  the  earth,  or  exist  amongst  the  unscru- 
tiiiized  possessions  of  any\:abiuct,  it  will  easily  bejinovn, 
by  producing  a  quantity  of  arid  vitriol  of  zinc  exactly 
double  its  own  weight ;  while  the  hydrate  of  zinc,  should 
it  be  found  single,  or  uncombined  with  the  carbonate, 
will  yield,  it  is  evident,  1.5  its  weight  of  this  arid  salt. 

On 
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On  Meteorology  y  as  applicable  to  Huskindfy. 

By  the  Rev.  Mr.  Holmes. 

From  Hunter's  Georgical  Essays. 

At  is  obvious  from  the  effects  of  the  weight  and  tem- 
perature of  the  air,  upon  the  barometer  and  tbermonietery 
that  the  same  causes  must  operate  at  the  same  time  upon 
the  animal  and  vegetable  kingdoms.  If,  tlierefore,  the 
science  of  meteorology  can  be  rendered  subservient  to 
the  purposes  of  the  husbandman,  so  as  to  enable  bim  to 
prognosticate  the  changes  of  the  weather, ^and  the  nature 
of  these  changes,  it  appears  to  me,  that  the  philosopher 
should  direct  the  farmer's  attention  to  such  phsraomena 
in  the  animal  and  vegetable  kingdoms  as  may  be  found  to 
predict  such  changes.  For  it  is  evident,  that  whatever 
the  most  unexceptionable  theory,  or  even  demonstration, 
might  effect  —  in  the  abstruse,  scientific  manner  of  Mr. 
Kirwan,  in  his  late  ingenious  essay  on  the  Temperature 
of  different  Latitudes,  or  the  truly  sagacious  and  inde- 
fatigable Mr.  De  Luc,  in  his  repeated  inquiries  into  the 
Modifications  of  the  Atmosphere  —  it  could  not  be  ac- 
commodated to  the  comprehension  of  a  common  farmer, 
except  in  the  way  of  popular  corollaries  or  inferences. 
Undoubtedly  most  of  the  physical  pha^nomena  of  meteo- 
rology, properly  so  called,  depend  upon  the  incessant 
decomposition  and  recomposition  of  the  expansible  fluids 
contained  in  the  atmosphere  ;  yet  if  the  philosopher,  ca- 
pable of  accounting  for  these  phenomena,  cannot  reduce 
his  deductions  from  them  into  such  language  as  is  intelli- 
gible to  a  common  farmer,  their  utility  must  consequently 
be  limited  to  those  who  perliaps  have  least  occasion  to 
apply  them  to  the  exigencies  of  common  life.    If  such 

be 
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be  the  case,  it  must  be  the  ardent  wish  of  every  friend  to 
the  real  interests  of  agriculture  —  an  art  uiiivarsally  ac* 
knowhidged  of  the  last  importance  to  man — that  philoso- 
phers, capable  of  executing  the  task  with  propriety ^ 
would  condescend  to  direct  the  farmer's  attention  to  sucb 
obvious  phenomena  as  might  enable  him  to  prognosticate 
the  clianges  of  the  weather,  which  more  immediately  in- 
jBuence  his  most  important  operations.  'I'hat  such  pliSBno- 
mena  as  would  answer  this  desirable  purpose  are  exhi- 
bited in  the  animal  and  vegetable  kingdom,  1  flatter  my- 
self might  be  easily  discovered  by  a  judicious  and  atten- 
tive observer.  And  though  the  information  derived  from 
jtbese  sources  might  not  be  so  extensive,  or  aBbrd  so  much 
time  for  application,  ax  that  deduced  from  the  other, 
(supposing  abilities  for  such  deduction,)  the  easiness  of 
its  application  would  more  than  compensate  for  this  de- 
ficiency. For  these  reasons,  I  am  fully  persuaded,  that 
the  result  of  accurate  observations,  made  upon  the  animal 
And  vegetable  kingdoms,  and  occasionally  published,  till 
a  mass  of  well-authenticated  information  were  collected, 
sufficient  to  constitute  a  popular  directory,  to  ascertain 
the  changes  of  the  weather,  would  be  an  important  ac- 
quisition not  only  to  ao;riculturc,  propiTly  so  called,  but 
to  all  the  most  intt  resting  operations  of  the  farmer.  Froai 
this  investigation,  I  would  by  no  means  exclude  the  use 
of  the  barometer,  thermometer,  hygrometer,  or  any 
other  instruments  ciilculated  to  show  the  changes  in  the 
state  of  the  atmo:^pherc ;  as  [  have  sanguine  hopes  that 
the  appearances  indicated  bv  thom  may  be  reduced  to 
much  greater  accuracv  and  precision,  by  comparing 
them  with  the  phsenomena  of  nature,  in  the  manner  I  am 
now  recommending  to  the  attentive  observer,  than  can 
be  collected  from  them  at  present.  As  to  myself,  I  can 
truly  declare,  that  with  the  strictest  attention,  and  some 

littltt 
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little  meteorological  knowledge ,  I  have  for  many  years 
examined  and  registered  the  indications  of  these  instru- 
ments, without  being  able  to  make  the  least  useful  de- 
duction from  any  of  them,  as  a  farmer ,  or  derive  any 
scientific  information  from  them,  excepting  the  thermo- . 
meter,  as  a  philosopher.  The  common  farmer,  there- 
fore, absolutely  wants  some  easy  certain  rules  to  ascer- 
tain the  changes  of  the  weather,  and  the  nature  of  these 
changes  ;  for  information  in  the  latter  case  it  is  in  vain  to 
consult  any  mechanical  instruments.  If  then  the  animal, 
vegetable,  and  mineral  kingdoms,  particularly  the  two 
first,  exhibit  such  appearances  as  indicate  a  change  of 
weather,  and  by  accurate  and  repeated  observations  we  - 
be  enabled  to  prognosticate  the  nature  of  tiiat  change,  we 
shall  have  a  sure  criterion  of  the  weather  from  the  vernal 
to  the  autumnal  equinox,  a  season  of  prime  importance 
to  the  farmer.  We  know  from  experience,  particularly 
such  of  us  as  are  of  a  delicate,  irritable  constitution, 
that  changes  of  the  weather  affect  us  very  sensibly  ;  and 
analogy  leaves  us  not  the  least  reason  to  doubt  but  that 
every  beast,  bird,  and  insect  are  affected  by  the  same 
causes,  and,  if  attentively  observed,  would  afford  useful 
information  with  respect  to  these  changes.  Many  vege* 
tables  too  exhibit  very  curious  and  significant  indications 
of  atmospherical  influences,  and  repeated  observations 
made  upon  these,  corrected  and  assisted  by  collateral  ob- 
servations made  upon  the  other  sources  of  meteorological 
information,  would  in  time  afford  such  certain  and  infal- 
lible rules  for  prognosticating  the  weather,  as  would  not 
be  far  short  of  absolute  demonstration.  I  hope  no  person 
will  object  to  the  unwarrantable  extension  I  have  given 
to  the  meaning  of  the  word  meteorology  ;  I  am.  conscious 
that  what  I  am  recommending  to  the  attention  of  the 
"^philosophical  obserA^ers  of  nature,  is  not  properly  the 
Vol.  IV. — Second  S£&ies.  N  n   .  science 
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science  of  meteors,  but  of  tbeir  eflfeds ;  but  if  it  b«  s 
more  compendious,  more  popdlar,  and  contpequently  a 
more  useful  way  of  disqovering  the  changci  of  tbe  wea«  ' 
ther,  tlie  misapplication  of  a  word  will  not  I  hope  be 
considered  as  of  much  importance*  When  I  add»  that 
the  Shepherd  of  Banbury^s  Rules  forjudging  of  (he  Wfa* 
ther  should  be  examined,  corrected,  and  extended,  as 
an  additional  and  important  supplement  to  thi9  plan,  it 
inay  with  propriety  be  intitlecj  meteorological. 


Pn  the  Preparatum,  Culture j  a7id  Usa  of  the  Or(:hi$  Root, 
liyZ.  Percival,  M.  D. 

From  Hunter's  Georgical  Essays. 

mALEP  is  a  preparation  of  the  root  of  Orqbis,  or  Dog? 
stones,  of  which  many  species  are  enumerated  by  botani- 
cal writers.  The  Orchis  ifiascula  Lirm.  sp,  pi.  is  the  Utiost 
valued,  although  the  roots  of  some  of  tbe  palmate  iOrts, 
particularly  of  the  Orchis  Latifolu$^  are  found  to  aiuiirer 
almost  equally  well.  This  plant  flourishes  in  vari^ 
parts  of  Europe  and  Asia,  and  grows  in  our  OOiffltry 
spontaneously,  and  in  great  abundance.  It  is  atsidil* 
Qusly  cultivated  in  the  East ;  and  the  root  of  it  fbrms  % 
ponsiderable  part  of  the  diet  of  the  inhabitants  of  Turkey^ 
Persia,  and  Syria.  A  dry,  and  not  vpry  fertile  soil  is 
best  adapted  to  its  growth.  An  ingenious  friend  of  uiiM^ 
in  order  to  col]ect  the  seed,  transplanted  a  nuipber  of 
)the  Orcluses  into  a  meadow,  where  he  had  prepered  a 
bed  well  manured  for  thei):  reception.  The  n^xt  sprfW 
few  pf  them  appeared,  and  not  one  caipe  to  vfMwHsff 
^beir  iroQts  beipg  black  and  half  rotten^    The  same  gefi^ 
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tleman  informed  me  that  he  had  never  been  able  to  raise 
any  plants  from  the  seed  of  the  wild  Orchis ;  but  he 
ascribes  his  want  of  success  to  the  wetness  of  the  situation 
in  which  he  resides.  I  have  now  before  me  a  seed  pod 
of  the  Orchis,  the  contents  of  which,  to  the  naked  eye, 
seem  to  be  seed  corrupted  and  turned  to  dust ;  but,  when 
viewed  thi'ough  a  microscope,  appear  evidently  to  be  or- 
(ranized,  and  would,  I  doubt  not,  with  proper  culture^ 
germinate,  and  produce  a  thriving  crop  of  plants.  The 
properest  time  for  gathering  the  roots  is  when  tl^  se^  is 
formed,  and  the  stalk  is  ready  to  fall,  because  tlie  new 
bulb,  of  which  the  salep  is  made,  is  then  arrived  to  its 
full  maturity,  and  may  be  distinguished  from  the  old  oae^ 
by  a  white  bud  rising  from  the  top  of  it,  wliich  is  the 
germ  of  the  Orchis  of  the  succeeding  year. 

Several  methods  of  preparing  salep  have  been  proposed 
and  practised.  Geoflroy  has  delivered  a  very  judicious 
process,  for  this  purpose,  in  the  llistoire  de  rAcaionie 
Royaledes  Sciences^  1740;  and  Retzius,  in  the  Swedish 
Transactions,  1764,  has  improved  Geoffroy's  method. 
But  Mr.  Moult,  of  Rochdale,  has  lately  favoured  the 
public  with  a  new  manner  of  curing  the  Orchis  root :  and 
as  I  have  seen  many  specimens  ,of  his  salep,  at  least 
equal,  if  not  superior,  to  any  brought  from  the  Levant, 
I  can  recommend  the  following,  which  is  his  process, 
from  my  own  knowledge  of  its  success.  The  new  root  is 
to  be  washed  in  water,  and  the  fine  brown  skin  which 
<SOvers  it  is  to  be  separated  by  means  of  a  small  brush, 
or  by  dipping  the  root  in  hot  water,  and  rubbing  it  with 
a  coarse  linen  cloth.  When  a  sufficient  number  of  roots 
have  been  thus  cleaned,  they  are  to  be  spread  on  a  tin- 
plate,  and  placed  in  an  oven  heated  to  tiie  usual  degree^ 
where  they  are  to  remain  six  or  ten  minutes,  in  which 
time  they  will  have  lost  their  milky  whkeness,  and  ac^ 

N  n  3  quired 
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ijtiir^d  a  transparency  like  bom,  without  any  disliiimiicii 
bf  bulk.  Being  arrived  at  this  state,  they  aire  to  be  re- 
liloVedy  in  order  to  dry  and  harden  in  the  air,  which  will 
te^Bire  several  days  to  effect ;  or,  by  using  a  very  gentle 
bfeat,  they  may  be  finished  in  a  few  hours  *. 

Saiep,  thus  prepare49  may  be  afforded,  in  this  part  of 
Englind,  where  labour  bears  a  high  value,  at  about  Sd. 
dr  lOd.  per  ib.  And  it  might  ht  sold  still  cheaper^  if' 
the  Orchis  were  to  be  cured  without  separating  from  it 
the  bit>fri]  skin  which  covers  it; — ^a  troublesome  part  of 
the  pi!t)cess,  and  which  does  not  contribute  to  render  the 
iroot  either  more  palatable  or  salutary.  Whereas  the 
fore:;pi  salep  is  now  sold  at  5s.  or  6s.  per  lb. 

Tlie  culture  of  the  Oi'chis,  therefore,  is  an  object 
highly  deserving  of  encouragement  from  all  th6  lovers  of 
agriculture.  And  as  the  root,  if  introduced  into  com- 
mon use,  would  furnish  a  cheap,  wholesome,  and  most 
tiutritious  article  of  diet,  the  growth  of  it  would  be  suf^ 
ficieotly  profitable  to  the  fanner. 

Si^ep  is  said  to  contain  the  greatest  quantity  of  vegeta- 
ble nourishment  in  the  smallest  bulk.  Hence  a  very 
judicious  writer,  to  prevent  the  dreadful  calamity  of 
famine  at  sea,  has  lately  proposed  that  the  powder  of  it 
iheuld  constitute  part  of  the  provisions  of  every  8bip*s 
company.  This  powder  and  portable  soup,  dissolved  in 
boiling  water,  form  a  rich  thick  jelly,  capable  of  sup* 
jporting  life  for  a  considerable^  length  of  time.  An  ounce 
of  each  of  these  articles,  with  two  quarts  of  boiling  water^ 
^1  be  sufficient  subsistence  for  a  man  a  day  f  ;  and,  as 

*  Vid.  A  LeUer  from  Mr.  John  Moult  to  the  Aiitbor^  containing  a 
new  mciliod  of  preparing  salep. — Phil.  Transact,  vol.  59. 

t  Portable  soup  is  sold  at  2s  6d.  per  lb. ;  salep,  ifculfiraierl  in  our 
own  country,  might  be  afforded  at  lOd.  per  lb.;  the  day's  ixibsisfnice 
would  therefore  amount  only  to  2jd. 

being 
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being  a  mixture  of  animal  and  vegetable  food,  must  prove 
more  nourishing  than  double  the  quantity  of  rice-cake, 
made  by  boiling  rice  in  water.  This  last,  however,  sail- 
ors are  often  obliged  solely  to  subsist  upon  for  several 
months,  especially  in  voyages  to  Guinea,  when  the  bread 
and  flour  are  exhausted,  and  the  beef  and  pork,  having 
been  salted  in  hot  countries,  are^iecome  unfit  for  use  *• 

But,  as  a  wholesome  nourishment,  rice  is  nxuch  in- 
ferior to  salep.  I  digested  several  alimentary  mixtures 
prepared  of  mutton  and  water,  beat  up  with  bread,  sea- 
biscuit,  salep,  rice-flour,  sago-powder,  potatoe,  old  cheese, 
&c.  in  a  heat  equal  to  that  of  the  human  body.  In  forty- 
^ight  hours  they  had  all  acquired  a  vinous  smell,  and 
were  in  brisk  fermentation,  except  the  mixture  with  rice, 
which  did  not  emit  many  air^  bubbles,  and  was  but  little 
changed.  The  third  day  several  of  the  mixtures  were 
sweet,  and  continued  to  ferment ;  others  had  lost  their 
intestine  motion,  and  were  sour ;  but  the  one  which  con* 
tained  the  rice  was  become  pucrid.  From  this  experi- 
ment it  appears  that  rice,  as  an  aliment,  is  slow  of  fer- 
mentation, and  a  very  weak  corrector  of  putrefaction.  Il 
is  therefore  an  improper  diet  for  hospital  patients;  but 
more  particularly  for  sailors,  in  long  voyages,  because  it 
is  incapable  of  preventing,  and  will  not  contribute  mucb 
to  check  the  progress  of  that  fatal  disease,  the  sea^ 
scurvy  f.  Under  certain  circumstances,  rice  seems  dis- 
posed 

*  Vide  Dr.  Lind*t  Appendix  to  his  Essay  on  the  Diseases  of  Hot 
Climates. 

f  Cheese  is  now  become  a  cotisiderable  article  of  ship  provitlois. 
When  mellowed  by  age.  It  ferments  readily  wiih  flesh  and  wdtcr,  bul 
separates  a  rancid  oil,  which  seems  incapable  of  anv  further  change, 
end  most,  as  a  septic,  be  peVnicious  in  the  sctirvy  ;  for  rancidity  ap« 
pears  to  be  a  species  of  putrefaction.    The  same  objection  may  be 

uxged* 
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posed  of  itself,  without  mixture,  to  become  patrid ;  for 
by  long  keeping,  it  sometimes  acquires  an  offensive  foetor; 
nor  can  it  be  considered  as  a  very  nutritive  kind  of  food, 
on  account  of  its  difficult  solubility  in  the  stomach.  £x« 
perience  confirms  the  truth  of  this  conclusion  :  For  it  is 
observed  by  the  planters  in  the  West  Indies,  that  the 
negroes  grow  thin,  and  are  less  able  to  work  whilst  they 
subsist  upon  rice. 

,  Salep  has  the  singular  property  of  concealing  the  taste 
of  salt-water  *  ;  a  circumstance  of  the  highest  importance 
at  sea,  when  there;  is  a  scarcity  of  fresh  water.  I  dis* 
solved  a  drachm  and  half  of  common  salt  in  a*  pint  of  the 
asiucilage  of  salep,  so  liquid  as  to  be  potable,  and  the 
tsame  quantity  in  a  pint  of  spring  water.  The  salep  was 
by  no  means  disagreeable  to  the  taste,  but  the  water  was 
rendered  extremely  unpalatable. 

This  experinient  suggested  to  me  the  trial  of  the  Or- 
chis root  as  a  corrector  of  acidity ;  a  property  which 
would  render  it  a  very  useful  diet  for  children.  But  the 
solution  of  ity  when  mixed  with  vinegar,  seemed  otAy  to 
dilute,  like  an  equal  proportion  of  water,  and  not  to 
cover  its  sharpness. 

Salep,  however,  appears  by  my  experiments,  to  re* 
tard  the  acetous  fermentation  of  milk,  and  consequently 
would  be  a  good  lithing  for  milk  pottage,  especially  in 
large  towns,  where  the  cattle,  being  fed  upon  sour  draff, 
must  yield  acescent  milk. 

Salep,  in  a  certain  proportion,  which  I  have  not  yet 
been  able  to  ascertain,  would  be  a  very  useful  and  pro- 

urged,  with  still  greater  propriety,  against  the  use  of  cheese  tu  hospi* 
tals ;  because  convalescents  are  so  liable  to  relapses,  that  the  slightest 
error  of  diet  may  occasion  them.    Vide  Pcrcivars  Letter  to  Mr.  Aikin. 
—Thoughts  on  Hospitals,  p.  95. 
•  Vide  Dr.  Lind's  Ap|)endix. 

fitablo 
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fitable  addition  to  bread.  I  directed  one  ounce  of  the 
powder  to  be  dissolved  in  a  quart  of  water,  and  the  mu- 
cilage to  be  mixed  with  a  su$cient  quantity  of  flour, 
salt,  and  yeast.  The  flour  amounted  to  two  pounds, 
the  yeast  to  two  ounces,  and  the  salt  to  eighty  grains. 
The  loaf  when  baked  was  remarkably  well  fermented, 
and  weighed  three  pounds  two  ounces.  Another  loaf, 
made  with  the  same  quantity  of  flour,  &c.  weighed  two 
pounds  and  twelve  ounces :  from  which  it  appears  that 
the  salep,  though  used  in  so  small  a  proportion,  in- 
creased the  gravity  of  the  loaf  six  ounces,  by  absorbing 
and  retaining  more  water  than  the  flour  alone  was  capa- 
ble of.  Half  a  pound  of  flour  and  an  ounce  of  salep 
were  mixed  together,  and  the  crater  added  according  to 
the  usual  method  of  preparing  bread.  Tlie  loaf,  when 
baked^  weighed  thirteen  ounces  and  a  half;  and  would 
probably  have  been  heavier,  if  the  salep  had  been  pre- 
viously dissolved  in  about  a  pint  of  water.  But  it  should 
be  remarked,  that  the  quantity  of  flour  used  in  this  trial 
Wias  not  sufiicient  to  conceal  the  peculiar  taste  of  the 
salep. 

The  restorative,  mucilaginous,  and  demulcent  quali- 
ties of  the  Orchis-root  render  it  of  considerable  use  iu 
various  diseases.  In  the  sea-scurvy  it  powerfully  obtunds 
the  acrimony  of  the  fluids,  and  at  the  same  time  is  easily 
9S$imulated  into  a  mild  and  nutritious  chyle.  In  di- 
arrhoeas and  the  dysentery,  it  is  highly  serviceable,  by 
sheathing  the  internal  coat  of  the  intestines,  by  abating 
irritation,  and  gently  correcting  putrefaction.  In  the 
symptomatic  fever,  which  arises  from  the  absorption  of 
pus,  from  ulcers  in  the  lungs,  from  wounds,  or  from  am- 
putation, salep,  used  plentifully,  is  an  admirable  de- 
snulcent,  and  well  adapted  to  resist  that  dissolution  of  the 
fCfasis  of  the  blood,  which  is  so  evident  in  these  cases. 

And 
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And  by  the  same  mucilaginous  quality,  it  is  equally  efE* 
cacious  in  the  strangury  and  dysury ;  especially  in  the 
latter,  when  arising  from  a  venereal  cause ;  because  the 
diischarge  of  urine  is  then  attended  with  the  most  ex- 
ijuisite  pain,  from  the  ulcerations  about  the  neck  of  the 
bladder,  and  through  the  course  of  the  urethra.  I  have 
found  it  also  an  useful  aliment  for  patients  who  labour 
under  the  stone  or  gravel  *. 

From  these  observations,  short  and  imperfect  as  they 
are,  I  hope  it  will  sufficiently  appear  that  the  culture  of 
the  Orchis  root  is  an  object  of  considerable  importance  to 
th^  public,  and  highly  worthy  of  encouragement  from 
all  the  patrons  of  agriculture.  That  taste  for  experi- 
ment, which  characterises  the  present  age,  and  which 
has  so  amazingly  enlarged  the  boundaries  of  science,  now 
animates  the  rational  farmer,  who  fears  not  to  devi- 
ate from  the  beaten  tract  whenever  improvements  are 
suggested,  or  useful  projects  pointed  out  to  him.  Much 
has  been  already  done  for  the  advancement  of  ag^ricul- 
ture ;  but  the  earth  still  teems  with  treasures  which  re- 
main to  be  explored.  The  bounties  of  Nature  are  inex- 
haustible, and  will  for  ever  employ  the  art,  and  reward 
the  industry  of  nian.% 

*  The  ancient  chymisis  seem  to  have  entertained  a  very  high  opinion 
of  the  virtues  of  thv  Orchis  root,  of  which  the  following  quotation  from 
the  Secreta  Secretorum  of  Raymund  Lully  affords  a  diverting 
proof*    The  wock  is  dated  1565. 

SEXTA  HEl^BA. 
Saiirion. 

**  Satirion  herba  est  pluribns  nota,  hujus  radicis  collecta  ad  pondui 
"tib.  4.  die  20  mensis  Januarij,  contunde  fortiter  et  massam  contusam 
pone  in  ollam  de  aurichaico  habenie  in  cooperculo  20  foramina  miuuta 
sicnt  athomi,  &  pone  intus  cii  praedicta  messa  lactit  vaccini  calidi  sicat 
mulgetur  de  vacca  lb.  3.  et  mellit  libram  1.  vini  aromatiei  lb.  2.  et  re* 
pone  per  dies  20.  ad  solem  et  cooserva  et  uiere." 

'<  Istius  itaq ;  dosis  ad  pondus  3. 4.  et  hora  diei  decima  exhibiti  mu- 
lieri  post  ipsius  meostrua  eadem  nocte  cocipiet  si  vir  cum  ea  agau" 

Description 
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Description  of  aji  Apparatus  for  extinguishing  Fires  which 
may  happen  in  Cotton  Factories^  He.  to  be  attached  to 
Steam-Engines  or  Water  "Mills, 

Communicated  by  the  Author ,  in  a  Letter  to  the  Editors. 
With  a  Plate. 

X  HE  great  fires  which  frequently  happen  in  cotton 
factories  have  made  me  (who  live  adjoining  to  one)  very 
uneasy,  and  caused  m«  to  turn  my  thoughts  to  a  plan  for 
the  extinguishing  of  them  at  the  beginning.  Various  are 
the  methods  made  use  of  by  different  manufacturers^ 
which  are  all  of  them  very  proper  precautions.  In  some 
factories,  tubs  of  water,  with  wet  blankets  in  them,  are 
placed  in  each  room,  ready  to  throw  on  the  place  where 
the  accident  mdy  happen.  In  other  factories,  besides  this 
precaution,  cisterns  are  placed  at  the  top  of  the  building, 
with  pipes  and  cocks  into  every  room,  by  which  the  floors 
may  be  covered  with  water  almost  instantaneously.  If 
these  or  similar  methods  should  fail  of  the  desired  effect, 
and  if  extinguishing-engincs  cannot.be  brought  in  time, 
the  building  must  inevitably  be  consumed.  Those  per- 
sons who  work  the  machinery  with  steam-engines  or  a 
Avater-wheel,  might  attach  to  some  part  of  tlie  work  an 
extiriguishing-engine,  which  of  course  would  have  prodi- 
gious power.  Mr.  Peter  Maryland,  of  Stockport,  has 
attached  one  to  his  water-wheel,  which  is  placed  in  the 
centre  of  a  square,  surrounded  with  cotton  factories. 
In  the  same  manner  an  extinguishing-engine  might  be 
attached  to  the  working  beam  of  a  steam-engine  ;  but  as 
these  methods  are  attended  with  considerable  expense, 
few  persons  choose  to  have  them. 

The  plan  which  I  propose  would  be  attended  with  lit- 
tle expense,  would   nearly  answer  the   same  end,  and 

Vol,  IV. — Second  Series.    *  O  o  would 
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iTould  sooner  be  set  to  work ;  which,  at  the  beguuiu^  of 
a  iire,  is  of  very  great  importance. 

The  annexed  plan  is  suited  for  those  who  work  with 
Boulton  and  Watts^s  patent  engines. 

Fig.  1  is  the  plan  of  a  cistern,  &c.  in  the  commoB 
xnode  of  wOTking. 

Fig.  2  is  the  same  plan,  with  the  addition  of  the  air  ves* 
sel  or  fire-engine. 

References  to  Plate  XL 

Fig.  1,  A,  the  cold  water  cistern. 

B,  the  pump  which  brings  the  air  and  water  out  of  the 
condenser,  commonly  called  the  air-pump. 

C,  the  piston-rod,  which  works  in  the  air-pump  through 
a  stuffing-box. 

D,  the  communication  between  the  air-pump  and  the 
liot  water  cistern. 

E,  a  valve  through  which  the  water  passes  into  the  hot 
water  cistern. 

F,  the  hot  water  cistern. 

G,  the  hot  water  pump. 

Fig.  2,  H,  the  communication  between  the  atr-pump 
and  the  air  vessel  or  engine  for  extinguishing  fire,  with  a 
valve  at  the  end  K,  through  which  the  water  passes  into 
the  air-vessel. 

K,  the  air-vessel. 

L,  the  pipe  through  which  the  water  is  forced  by  the 
compression  of  tl>e  air. 

M,  an  elbow  joint  to  which  the  leather  pipes  are  at- 
tached. 

N,  the  leather  pipes,  which  may  be  lengthened  so  as 
to  play  into  any  room  of  the  building,  which  is  worked 
by  the  steam-engine. 

O,  the  branch'pipe. 
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T,  a  cock,  which  is  opened  into  the  hot  water  cistern, 
through  which  the  water  passes  when  the  steam*engine  is 
at  work. 

When  the  fire-engine  is  wanted  to  work,  this  cock 
is  shut,  and  the  water  having  no  other  way  to  escape  if 
forced,  by  the  compression  of  the  air,  up  the  tube,  at  a 
very  considerable  velocity.  All  the  water  which  is 
pumped  up  by  the  jack-pump  may  by  this  machine  be 
forced  through  the  branch-pipe,  which  must  in  all  proba- 
bility extinguish  any  fire  at  the  beginning,  when  the 
quantity  of  water  brought  up  by  the  jack-pump  is  from 
thirty,  forty,  fifty,  sixty,  or  seventy  gallons  jK^^r  minute, 
according  to  the  power  of  the  engines 


Method  of  coTwerting  into  Ether  almost  the  Whole  of  any 
Quantify  of  Alkohol,  by  mixing  three  Parts  cf  that  Li- 
quid with  one  Part  of  Sulphuric  Acid. 

By  M.  Van  Mons. 
Irom  the  Journal  de  Chimie. 

X  DISCOVERED  by  accident  a  method  of  converting 
Into  etlier  almost  the  whole  of  any  quantity  of  alkohol 
without  employing  above  one  part  of  sulphuric  acid  to 
tliree  parts  of  the  former  liquid.  T  was  led  to  this  disco- 
very by  the  following  circumstance. 

I  had  mixed  at  three  times,  in  a  stone  pan,  four  pounds 
of  sulphuric  acid  with  nine  pounds  of  alkohol,  intending 
to  make  ethercous  alkohol  with  sulphuric  acid  (the  mi- 
neral anodyne  liquor  of  Hofthian).  The  alkohol  marked 
thirty-four  degrees  on  Baume's  areometer.  The  retort 
which  I  had  at  hand  not  being  large  enough  to  contain 
the  whole  of  the  mixture,  I  at  first  submitted  only  half  of 
it  to  distillation.     The  operation  was  performed  by  a 

O  o  2  heat 
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heat  that  'produced  a  slight  ebullition.     The  remaining 
portion  was  poured  on  the  residue  in  the  retort^  and  dis- 
tilled as  before.     The  produce  of  the  distillation  was 
.  about  three-fourths  of  the  whole  quantity. 

The  other  fourth  consisted  of  two  different  liquids  ;  one 
of  these,  to  the  quantity  of  eight-ninths,  was  uppermost. 
This  supernatant  liquor  was  ether,,  and  that  underneath 
consisted  of  water  mixed  with  ethereous  alkohoL 

This  extraordinary  formation  of  ether  made  me  de- 
sirous of  knowing  the  quantity  of  that  liquid  contained  in 
the  first  distilled  liquor.  I  therefore  added  a  quantity  of 
water  to  a  few  ounces  of  that  liquor,  and  I  obsenred  that 
almost  the  whole  was  converted  into  ether*  I  then  added 
M-ater  to  the  total  quantity,  and  obtained  above  three 
pounds  more  of  it. 

It  was  natural  to  attribute  this  abundant  production  of 
ether  to  the  presence  of  the  acid  in  the  residue  left  in  the 
retort,  or  to  the  co-operation  of  the  residue  of  the  first 
distillation  in  the  second.  Wishing  to  see  to  what  length 
this  production  of  ether  might  be  carried,  by  the  same 
metliod,  I  poured  the  liquor  of  the  first  distillation,  which 
Yielded  no  more  etlier  by  the  addition  of  water,  upon  the 
total  residue,  and  distilled  it  with  a  strong  ebullition  ;  by 
this  second  operation  above  half  of  the  ethereous  alkohol 
was  converted  into  ether. 

Besides  furnishing  an  almost  incredible  quantity  of 
ether,  this  j)rocess  possesses  the  advantage  of  saving 
three-fourths  of  the  acid  usually  employed  in  preparing 
that  liquid,    • 

The  pouring  off  of  liquor  produced  by  a  single  distil- 
lation, affords  no  ether  separable  by  means  of  water  from 
the  total  quantity  of  liquor.  But  this  practice,  together 
witli  a  previous  digestion  of  the  distilled  liquor,  with  a 
new  fourth  part  of  sulphuric  acid,  com^rts  almost  the 
whole  into  ethereous  alkohol  or  ether. 

From 
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From  this  result,  and  the  consideration  that  the  edier. 
k  not  formed  till  towards  thki  conclusion  of  the  ctistillatioD, 
it  appears  that  ethereous  alkohol  is  not  a  mixture  of  alko^ 
hoi  and  ether,  but  ether  in  an  imperfect  state,  seiuU 
etherified  alkohol  or  semi-ether. 

The  abundant  production  of  ether,  in  the  operation  I 
have  here  described,  will  tend  to  correct  the  erroneous 
opinion,  that  the  alkohol  of  grain  is  less  proper  than  that 
of  the  grape  for  furnishing  ether. 


Method  of  speedily  producing  Fruit  from  Trees  inclined  io 
run  to  IVood^  of  obtaining  fine  Shoots  ^  and  increasing  the 
Strength  of  Timber-Trees. 

Bij  A.  G.  M.  SuRiRAY  Delarue. 

From  the  Journal  PHYsico-EcoNOMiauE. 

X  HERE  are  few  Horticulturists  who  have  not  the  mor- 
tification  to  see  in  their  orchards  a  number  of  fruit-trees 
of  the  apple  kind,  that  push  out  abundance  of  vigorous 
branches,  but  yet  constantly  remain  barren,  notwith- 
standing the  luxuriance  of  their  growth.  To  remedy  this 
defect,  it  has  been  recommended  to  bore  a  hole  in  the 
trunk  of  the  tree  and  to  put  into  it  a  wooden  peg,  or  to 

di"  at  the  foot  of  the  tree  and  cut  off  one  or  more  of 

o 

the  large  roots.  This  troublesome  process,  however,  has 
been  attended  with  very  uncertain  success,  and  has  there- 
fore been  but  little  practised. 

These  methods,  in  fact,  are  incapable  of  curing  the 
evil,  because  it  is  not  the  superabundance  of  ascending 
sap  that  disposes  trees  to  run  to  wood  and  causes  the 
blossoms  to  fall  off;  but  the  too  great  elasticity  of  the 
bark  of  the  tree  while  still  young,  that  suffers  the  whole 

of 


of  tiie  desMnding  tap  to  proceed  to  tlie  nxitSy  to  aog« 
nent  their  growth  and  to  form  new  tegrttments  between 
die  wood  and  the  bark.  When  these  vigorous  trees  have 
attafaied  such  an  age,  that  their  bark  has  acquired  slrengtli 
and  solidity,  then  tha  sap,  interrupted  in  its  circu« 
ktion  while  descending,  remains  in  part  among  the 
branches,  strengthens  tiie  blossoms,  nourishes  the  fruit,  in* 
creases  its  sisse,  and  advances  its  maturity.  It  is  evident 
that  if  the  sap  can  be  retained  by  artificial  means  we  shall 
obtain  the  same  end,  which  is  cfTectcd  by  nature  only  after 
a  considerable  number  of  years ;  the  tree  will  be  ren- 
dered fruitful.  The  most  certain  method  of  producing 
this  effect  is  the  annular  excoriation. 

Buflbn  was  led  to  the  discovery  of  this  process  so  im- 
portant to  agriculturists  by  the  following  circumstance. 
Having  read  in  Vitruvius,  that  "  before  trees  are  felled 
a  hole  ought  to  be  bored  at  the  bottom  of  the  trunk  to  the 
centre,  and  that  they  should  then  be  suffered  to  dry 
standing,  after  which  the}'  are  much  better  for  immediate 
use  ;"  and  finding  in  Plot's  Natural  History  that  "  in  the 
neiorhbourhood  of  Stafford  it  is  usual  to  strip  off  the  bark 
<1L  trees  near  the  root  at  the  time  when  they  are  full  of 
sap ;  that  they  are  then  left  standing  till  the  following 
winter,  by  which  means  the  outer  part  of  the  wood  be- 
comes harder,  and  may  be  employed  for  the  same  pur- 
poses as  the  heart :"  —  tlie  Pliny  of  Trance  resolved  to 
make  some  new  experiinorits  on  this  suhject. 

He,  therefore,  in  May  1733,  directed  the  trunks  of  a 
nnmbcr  of  oaks  of  di«Ver(*nt  a^^cs  and  sizes  to  be  stripped 
of  the  bark  :  and  at  the  same  time  troai  a  like  number  of 
trees  of  a  similar  description,  he  cut  away  the  bark  round 
the  whole  circumference  of  each  for  the  space  of  three 
inches,  at.  the  distance  of  a  yard  from  the  ground.  The 
results  of  this  expcrimt  at  were  as  follow  :  From  tlie  up- 
per 
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per  edge  of  the  wdiinds,  both  of  the  trees  that  had  beeil 
stripped y  and  those  with  the  annular  excoriat]oiiSy  pro- 
ceeded a  thick  cushion-like  substance  or  skin,  which  ex- 
tended about  an  inch  downwards  during  th*  first  sum- 
mer. In  the  young  trees  this  substance  was  of  greater 
extent  than  in  the  old  ones. 

Those  trees  whose  trunks  had  been  entirely  stripped, 
lived  a  longer  or  shorter  time  in  proportion  to  their 
strength  ;  the  youngest  perished  the  first  year,  and  tlie 
most  vigorous  lived  till  the  end  of  the  fourth.  TliCx 
above-mentioned  substance  or  skin  did  not  extend  any 
farther  after  the  first  year,  but  only  swelled  a  little,  i 
shall  now  proceed  to  the  etiects  of  this  operation. 

The  solidity y  strength,  weight,  and  hardness  both  of 
the  inner  and  outer  wood  of  the  trees  that  had  been  strip- 
ped were  considerably  increased.  The  tegument  be* 
tween  the  wood  and  the  bark,  and  which  in  the  ordinary 
course  of  nature  is  not  converted  into  perfect  wood  till 
the  end  of  fifteen  years,  had  become  harder  than  the 
heart  of  the  best  common  timber.  The  outside  of  this 
tegument  was  stronger  than  the  inside,  while  the  con- 
trary is  generally  tliR  case,  as  its  density  diminishes  the 
nearer  it  approaches  to  the  bark. 

I  must  refer  to  Buffon's  Memoir  *  for  a  more  detailed 
account  of  these  experiments,  from  which  results  this 
important  fact,  that  by  thus  stripping  off  the  bark, 
double  the  quantity  of  wood  may  be  obtained  from  a  tree 
to  what  it  furnishes  by  the  usual  practice ;  and  that  by 
this  same  method  a  tree  forty  years  old  may^  be  used'  for 
purposes,  for  which  otherwise  we  are  obliged  to  employ 
one  of  sixty  years.  The  wood  of  those  trees  o^'  which 
only  three  inches  of  the  bark  had  been  cut.  away,  w^ 

*  Memoiri  of  the  Academy  of  ScieDc^  for  the  ysar  1738. 

harder 
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harder  than  common  wood,  but  was  inferior  in  strengtb 
one-fourth  to  those  which  had  been  entirely  stripped. 

I  think  I  recollect  having  read  in  some  work,  tliat  this 
method  of  peeling  standing  timber  trees  prevents  the 
wood  irom  being  liable  to  be  worm-eaten. 

Buffon  made  the  same  experiments  on  fruit-trees.  Be- 
sides the  appearances  described  above ,  he  observed  that 
those  trees  were  covered ,  the  second  and  succeeding 
years,  with  a  greater  number  of  flowers,  and  at  an  earlier 
period  than  they  would  have  produced  without  this  annu- 
lar excoriation.  That  great  naturalist  judging  that  the  in- 
terruption of  the  course  of  the  descending  sap,  occasioned 
by  his  operations,  could  alone  be  the  cause  of  the  extra- 
ordinary increase  in  the  number  of  blossoms  upon  these 
trees,  thence  drew  this  conclusion,  that  all  the  opera- 
tions capable  of  producing  this  interruption  would  be 
the  proper  means  of  hastening  the  season  of  fecundity  of 
fruit-bearing  plants,  and  of  producing  fruit  from  sterile 
trees,  which  shoot  out  an  exuberance  of  wood  ^nd  no^ 
thing  eli^e. 

It  is  unnecessary  to  state,  that  tlie  following  observa- 
tions relate  neither  to  the  stone-fruit  trees,  nor  those 
which  like  them  produce  the  more  fruit,  the  more 
they  run  to  wood  ;  they  apply  only  to  apple-trees,  and 
those  which  like  them  do  not  be^  ume  fruitful  till  age  has, 
to  a  certain  degree,  checked  the  hixuriance  of  their  ve- 
getation. 

Mtinner  of  making  the  Jnnular  Excoriation  to   render 
fruitful  .such  Trees  as  are  apt  to  run  to  Wood. 

1.  To  make  this  annular  excoriation  with  a  View  to 
render  fruitful  a  tree  of  this  ilescripiion,  the  early  davs 
of  spring  should  be  chosen  ;  tl?e  sap  having  then  b^guu 
to  rise,  the  bark  no  longer  adheres  to  the  wood. 

>  2.  Cut 
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i.  Cut  away  a  slip  of  the' bark  of  the  trunk  just  below 
the  branches,  if  you  wish  the  whole  tree  to  bear,  or  at 
the  bottom  of  any  particuiar  branch  that  you  may  chuse 
to  render  productive.  Attention  must  be  paid  not  to 
leave  upon  the  wood  thus  stripped  of  the  bark,  any  por- 
tion of  the  interior  teguments  of  the  bark  called  tibtTs  I 
have  found  by  experience  that  on  trees,  one  decime- 
tre in  diameter,  the  annular  excoriation  should  not  be 
ipade  above  7  or  8  millemetres  in  breadth,  that  it  may 
heal  before  autumn.  On  branches  four  or  five  centimetres 
in  diameter  take  away  no  more  than  three  or  four  millev 
metres,  and  so  in  proportion  either  for  apples  or  stone- 
fruits,  when  you  want  to  hasten  the  time  of  their  ripen- 
ing. An  apple-tree  requires  a  narrower  excoriation  than 
a  pear-tree,  add  the  quince  a  still  narrower  than  the 
former* 

3.  Branches  less  than  two  decimetres,  in  diameter,  on 
which  an  excoriation  of  this  kind  has  been  made,  are 
very  liable  tb  be  broken  in  that  part  by  the  least  bending 
or  agitation.  It  is  therefore  useful  to  strengthen  them 
by  means  of  a  strong  stick  tied  at  a  little  distance  above 
and  below  the  wound. 

4t  If  the  wound  be  made  on  the  trunk  of  a  tree,  care 
must  be  taken  to  break  off  all  the  shoots  that  appear  be- 
low it,  otherwise  the  ascending  sap  taking  its  c6urse  into 
them,  the  head  of  the  tree  will  languish  for  want  of  nou- 
rishment. 

5.  A  few  days  after  the  removal  of  the  bark,  from  the 
upper  extremity  of  the  <innular  wound,  between  the 
wood  and  the  bark  issues  a  production  at  first  succulent, 
glutinous,  soft,  and  herbaceous,  which  hardens  by  degrees, 
assumes  the  colour  of  the  bark,  and  forms  all  round  the 
.  tree  a  ii(|g  of  a  semicylindrical  figure,  that  is  closely  at- 
tached to  the  wood. 

Vol.  IV.— Second  Series.  Pp  This 
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Tfa]9  ring  or  skin  continues  to  extend  orer  die  mr&ee 
of  the  denuded  wood,  without,  howeyer,  adhering  to  it 
Wben  the  wound  is  not  too  wide  it  reaches  the  lower 
edge,  and  the  wound  is  cicatrised  in  the  first  year  r  the 
tree  is  then  safe*  The  increase  of  this  ring  aflter  the  6nt 
two  or' three  montfiiis  is  almost  imperceptible.  If  the 
wound  has  been  made  too  wide^  and  the  skin  has  not 
united  with  the  lower  bark,  the  circulation  of  the  descend- 
ing sap  is  prevented,  and  before  the  fourth  year  the 
wound  will  kill  all  the  wood  that  is  above  it.  No  appre- 
hension of  this  kind  needs  to  be  entertained  if,  in  cuttii^ 
away  the  bark,  tlie  proportions  I  have  already  mentioned 
be  observed. 

6.  If  in  the  second  year  the  tree  or  branch  upon  which 
the  operation  has  been  performed,  is  not  covered  with  a 
sufficient  quantity  of  fruit-buds,  make  in  the  spring  a 
new  excoriation  either  on  the  sgme  place  as  that  of  the 
preceding  year  or  in  any  other.  In  case  of  necessity  it 
may  be  repeated  at  tlie  beginning  of  each  succeeding 
spring,  till  the  tree  or  branch  is  found  sufficiently  fruitful. 

There  will  seldom  be  occasion  to  repeat  the  operation. 
The  first  wound  is  usually  efficacious,  and  the  tree  pleu- 
tifuUy  covered  with  fruit  the  second  year. 

n.  If  the  operator  be  fearful  of  making  the  wound  too 
large,  aujd  that  it  will  not  be  closed  before  autumn,  he 
may  make  it  very  narrow,  and  if  before  the  month  of 
^-lessidor  the  new  ring  or  s»kin  have  reached  the  edge  of 
the  lower  bark,  a  little  more  of  the  latter  may  be  taken 
away,  at  the  same  time  recollecting  tliat  the  increase  of 
the  skin  is  extremely  small  after  the  two  first  months. 

This  process  employed  in  the  manner,  and  with  the 
precautions  which  I  Iihv«*  stated^  is  infallible,  speedy  in 
its  effects,  and  not  atieiuicd  w  uh  any  injury  or  incon- 
vcnicnee. 

8.  In 
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8*  la  pruning  fruift-trees  it  is  of  po  use  to  cut  out  thef 

luxuriant  wood  9  or  to  endeavour,  by  means  of  pruning^' 
to  divert  the  sap.  They  should  be  suffered  to  grow 
freely  for  a  year,  but  the  following  spring  the  bark  may 
be  cut  away  at  the  base  of  each  of  these  branches ;  and 
thus  by  interrupting  the  course  of  the  descending  sapj; 
you  will  obtain  froln  them  excellent  shoots,  and  frequently 
fine  early  fruit 

9.  When  a  shoot  is  grafted,  the  sap  which  it  contains 
descends,  and  forms  at  the  bottom  a  skin  which  issues 
from  between  the  ^ood  and  the  bark.  On  this  skin  rise 
small  protuberances,  each  containing  a  ligneous  fibne 
proceeding  from  the  stem  of  the  shoot ;  this  fibre  in- 
creases in  length  and  becomes  a  root.  Substances  of  a 
drying  nature  frequently  kill  the  shoot  during  its  tem^ 
porary  exhaustion  by  the  descent  of  the  sap,  for  thfe 
formation  of  the  skin  and  roots,  and  before  those  roots 
hsLve  derived  nourishment  from  new  juices.  If  only  such 
shoots  be  grafted  which  have  the  skin  already  fcM-med  ait 
their  base,  the  roots  will  strike  out  sooner,  the  shoots 
will  not  be  so  long  deprived  of  sap,  and  they  will  be  sura 
to  thrive,  being  only  a  short  time,  exposed  to  the  action 
of  destructive  matters. 

Conformably  with  this  principle,  in  the  spring  of  the 
year  9,  (1801,)  I  grafted  several  branches  which  I  had 
left  on  an  apple  tree  trained  as  an  espalier.  In  the  spring 
of  the  year  10,  (1802,)  the  grafts  had  grown  very  much, 
and  the  branches  had  increased,  so  as  to  be  two  centi- 
metres in  diameter.  From  the  bottom  of  each  I  /took 
away  the  bark  for  the  space  of  two  centimetres,  not  wish- 
ing the  wound  to  cicatrise.  A  skin  about  three  milleme* 
tres  in  breadth  was  formed  on  the  upper  edge,  and  dbe 
same  year  the  branches  bore  a  great  quantity  of  upples, 

P  p  2  which 
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which  would  have  ripened  had  they  not  been  bkymi  off 
by  a  violent  wind. 

ThesQ  branches  are  two  metres  in  length,  and  have 
shoots  branching  out  from  their  tops ;  I  cut  them  this 
autumn,  (1803,)  below  the  ring  of  skin,  taking  <:are  not 
to  injure  it,  and  planted  them  without  taking  off  any  of 
the  small  branches.  They  are  yery  green,  the  buds  are 
already  large,  and  I  hope  they  will  form  standard  trees. 

Thi$  process  of  the  annular  excoriation  may  be  em- 
ployed with  success,  to  hasten  the  maturity  of  grapes  a 
^rtnight  or  tl^ee  weeks,  and  to  ripen  grapes  trained  on 
^  trellis,  which  frequently  remain  unripened  to  the  end 
of  the  season. 

The  fruits  of  trees  or  branches  on  which  this  operation 
lias  been  performed,  are  always  earlier  by  fifteen  or 
twenty  days,  and  larger,  than  those  produced  by  trees  that 
have  not  been  subjected  to  the  operation.  May  not  this 
be  the  method  employed  by  the  hoary  philosopher  de- 
scribed by  Virgil  ?  He  had  discovered  the  secret  of  ob- 
taining the  earliest  foses  in  spring,  and  the  earliest  fruits 
in  autuipn. 

Primus  vere  rosam  atque  autumno  carpere  poma.         Gbohg. 

In  confirmation  of  the  above  statements,  I  shall  relate 
aome  of  the  experiments  which  I  have  made.  As  the 
subjects  of  them  I  selected  healthy  trees  14  or  15  years 
old,  planted  in  open  ground  in  a  light  and  rather  damp 
soil,  some  of  which  had  several  times  flowered,  but  never 
borne  any  fruit,  most  of  them  never  having  produced 
^luds  for  fruit. 

It  was  in  the  spring  of  the  year  9,  (1801 ,)  that  I  made 
all  the  annular  excoriations,  of  which  I  am  about  to  state 
|he  results, 

llxperiment 
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Experiment  I.  On  the  12th  Messidor,  year  10,  (1802,) 
I  gathered  ten  very  juicy  and  perfectly-ripe  apricots 
from  a  branch  of  a  tree  submitted^  to  the  operation*  At 
that  time  the  apricots  on  the  rest  of  the  espalier  were  still 
small  and  green ,  and  the  earliest  were  not  ripe  before 
the  30tb  Messidor.  The  branch,  from  which  I  had  pared 
the  barky  was  four  centimetres  in  diameter ;  it  bore  twice 
as  many  apricots  as  other  branches  of  the  same  espalier  of 
equal  magnitude  ;  its  fruit  was  one  third  larger  and  earlier 
than  that  of  the  rest  of  the  tree  by  18  days. 

Experiment  II.  In  the  spring  of  the  year  9,  (1801,)  I 
pared  away  the  bark  from  the  bottom  of  one  out  <^ 
two  branches,  forming  the  head  of  a  standard  apple-tree. 
The  other  branch  of  equal  extent  and  thickness  with  the 
first,  and  forming  the  other  half  of  the  tree,  was  not  sub- 
mitted to  the  experiment.  That  year,  like  all  the  pre- 
ceding, without  exception,  there  was  no  frviit  on  either 
of  the  branches. 

,  In  the  spring  of  the  year  10,  (1802,)  the  young  shoots 
were  nearly  of  equal  size  on  both  the  parts  of  the  tree, 
and  I  cut  out  none  of  them. 

On  the  20th  Messidor,  upon  that  part  of  the  tree  sub- 
jected to  the  experiment  there  were  thirty  apples,  prin- 
cipally on  the  young  branches  which  bent  beneath  the 
weight.  One  of  these  apples  taken  at  random  weighed 
nine  ounces ;  the  only  apple  that  was  at  the  same  time 
on  the  other  side  of  the  tree  weighed  only  two  ounces. 

The  young  branches  on  that  side  of  the  tree  not  sub- 
mitted to  the  operation,  had  grown  one-third  larger  antf 
thickt^r  than  those  on  the  side  where  the  excoriation  had 
been  made. 

Experiment  III.  On  a  very  healthy  apple-tree  that  had 
never  borne  fruit,  and  was  divided  into  four  branches 
<e(ju^l  in  thickness  and  extent,  I  made  in  the  year  9,  ( 1 801 ,) 

two 
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tWo  annular  excohsttions  on  two  of  the  bikncbes.  That 
year- there  uras  no  fruit  because  there  were  upon  the  tree 
]lo  fruit-buds  fomied.  the  preceding  year.  The  youn^ 
wood  grew  nearly  equally  on  all  the  branches  of  the  tree. 

In  the  spring  of  the  year  lo,  (1802,)  I  pruned  one  of 
the  branches  on  which  I  had  made  the  annular  excoria* 
tion  and  one  of  the  others,  leaving  the  new  wood  on  the 
two  remaining  branches. 

I  observed  :  1 .  That  the  branch  submitted  to  the  opera- 
tion, and  pruned  had  produced  very  few  shoots,  and  that 
these*  were  both  short  and  small.  The  branch  not  sub- 
initted  to  the  operation  and  pruned,  had  produced  a 
great  number  of  vigorous  shoots. 

2.  The  young  shoots,  left  on  the  other  branch  sub- 
mitted to  the  operation,  had  increased  very  little  in  their 
dimensions;  while  those  of  the  branch  on  which  I  had  not 
operated  had  grown  very  much. 

3.  The  two  branches,  not  submitted  to  the  operation^ 
produced  no  fruit ;  of  the  two  other  branches,  that  which 
bad  been  pruned  bore  fewer  apples  than  that  not  pruned^ 
tlie  young  shoots  of  wiiicli  were  covered  with  fiuit. 

Experiment  IV.  In  the  year  9,  (180!,)  I  made  an  an- 
fiular  excoriation  on  a  branch  of  a  pear-tree  trained  as  an 
espalier  ;  but  did  not  meddle  with  thif^  other  branch  form- 
ing tim  otiier  half  of  the  tree.  The  same  year  the.  in- 
crease of  fruit  was  considerable.  The  10th  Thermidor, 
jear  10,  (1802,)  from  tijc  part  submiitej  to  the  operation 
1  gathered  pears  perfectly  ripe,  weighing  four  ounces 
*each,  while  those  from  the  otlier  half  of  the  tree  weighed 
no  more  than  one  ounce  and  a  half  On  the  former,  the 
number  of  pears  that  ripened  was  8 1^ ;  the  latter  pro- 
duced only  9  small  ones,  whicii  dropped  off  before  they 
arrived  at  perfect  maturity. 

It 
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•It  is  neees^ry  to  remark,  that  there  were  as  many  blos- 
soms on  one  side  of  the  tree  as  on  the  other ;  but  that 
those  on  the  side  where  the  excoriation  was  made  were 
all  iruitful,  while  almost  all  those  on  the  other  side  fell  off* 

I  think  it  superiluous  to  weary  the  reader  with  a 
greater  number  of  facts,  as  the  above  will  suffice  to  de« 
monstrate  the  efficacy  of  the  process  here  recommended. 


Process  for  extracting  Soda  from  Minerals. 

From  Klaproths's  Analysis  of  Mineral  Substances. 

jL  he  analysis  of  sonorous  porphyry  /klingstein J  forms 
the  subject  of  a  memoir  read  by  M.  Klaproth  to  the  Aca- 
demy of  Sciences  of  Berlin  the  25th  Jun6  1801.  The 
author  begins  by  observing  how  little  aH^ntion  has  been 
paid  to  the  analysis  of  the  most  common  mineral  sub- 
stances by  those  chemists  who  have  devoted  their  labours 
to  that  kind  of  research,  though  the  knowledge  of  their 
composition  is  highly  important  to  the  science  of  Natural 
History.  He  then  enters  into  some  interesting  details  re- 
lative to  the  history  of  the  mineral,  of  which  he  is  iibout 
to  present  the  analysis  ;  acgording  to  which  it  appears 
tliat  Ferber  and  De  Born  considered  it  a  variety,  some- 
times of  argillaceous,  sometimes  of  micaceous  schistus ; 
that  M.  De  Charpentier  was  the  first  mineralogist  whp 
imagined  that  it  was  a  distinct  substance,  to  which  h^ 
gave  the  name  oi  corneous  schistus  {horn- schieier) -y  tliat 
M.Werner,  having  afterwards  observed  it  with  attention, 
discovered  that  its  structure  resembled  porphyry,  con- 
taining in  its  composition  crystals  of  feldspath  and  horn- 
blend,  and  that  he  gave  it  the  name  of  porphyric  schistus, 
because  it  might  be  separated  into  laminic.     M.  Klaproth 

thinks 
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thinks  this  denomination  should  be  changed ;  be  them* 
fdre  gives  it  a  name  taken  from  that  of  the  mass,  which 
constituted  this  porphyric  rock  ;  he  calk  it  klingstein  por'\ 
p/uTf  that  isj  porphyry  with  a  basis  of  sonorous  stone. 

The  specimen  of  the  klingstein  which  M.  Klaproth 
employed  for  this  analysis,  was  taken  from  the  mountain' 
of  Millischau,  in  Bohemia.  When  ignited  for  hjalf  an 
hour,  it  lost  three  per  cent  of  its  weight ;  its  colour,  ori- 
ginally of  a  greenish-grey,  became  a  whitish-grey.  In 
a  porcelain-furnace  it  was  fused  into  a  thick  vitreous 
matter. 

The  author  then  enters  into  the  details  of  the  analyas  ; 
the  results  of  which  are  : 

Silex     • 57,25 

Alumine 23,50 

Lime 2,71^ 

Oxyd  of  iron 3,25 

Oxyd  of  manganese     .     .     .      o;2S 
Soda    .....*...     8,10 

Water 3,00 

Loss 1 ,90 

100 

The  specific  gravity  was  equal  to  2,575. 

This  analysis  led  M.  Klaproth  to  his  ingenious  manner 
of  extracting  the  soda  existing  as  a  component  part  in 
certain  mineral  substances.  The  following  is  the  process 
by  which  he  effects  that  purpose. 

"  One  hundred  grains  of  very  pure  klingstein  were 
pounded  with  400  grains  of  nitrate  of  barytes ;  the  mix- 
ture being  put  into  a  porcelain  crucible,  was  at  first  ex- 
posed to  a  moderate  fire,  which  was  gradually  raised  to  a 
red  heat ;  when  the  bubbling  ceased  I  increased  the  de- 
gree of  heat ;  but  upon  uncovering  the  crucible  I  ob- 
served 
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-served  some  thick  whitish  vapours  rising  from  amidst  the 
Viscous  matter,  and  apprehensive  that  the  soda  was  esca- 
ping in  a  volatile  form,  I  slackened  the  fire. 

'*  The  matter  when  cold  was  of  a  light  blue  colour, 
porous  like  a  spunge,  and  ver j  friable ;  when  dissolved 
in  muriatic  acid  diluted  with  a  large  quantity  of  water^  I 
obtained  a  solution  of  ayellow  colour,  and  perfectly  limpid; 
this  I  put  into  a  porcelain  retort,  upon  a  sand-bath,  and 
gradually  added  so  much  sulphuric  acid  that  there  was 
sufficient  not  only  to  precipitate  the  barytes,  in  the  form 
of  sulphate,  but  likewise  to  predominate  perceptibly, 
after  having  entirely  disengaged  the  muriatic  acid« 

**  The  evaporation  was  continued  to  a  moderate  de^ 
gree  of  dryness ;  the  residue  was  diluted  in  water ;  the 
sulphate  of  barytes  and  silex  which  remained  at  the  hot* 
tom  were  separated  by  the  filtrc  ;  and  the  solution,  which 
was  limpid,  was  saturated  and  precipitated  with  ammo- 
niac. The  sediment  that  was  formed  was  again  separated 
by  tlie  filtre,  and  the  solution  evaporated  to  dryness. 
The  saline  residue^  thus  obtained,  was  put  into  a  porce- 
lain crucible,  and  exposed  to  a  moderate  degree  of  heat 
till  all  the  sulphate  was  evaporated.  The  fixed  part,  that 
which  remained  in  the  crucible,  was  diluted  with  water, 
and  afterwards  crystallized ;  the  crystals  were  pure  sul- 
phate of  soda.  This  salt  was  again  dissolved,  and  after- 
wards decomposed  by  acetite  of  bar}i;es ;  a  sulphate  of 
barytes  was  precipitated,  separated  by  the  filtre,  and  the 
solution  evaporated  to  dryness.  The  acetite  of  soda  was 
exposed  to  a  red  heat  in  a  crucible  of  platina  ;  the  coaly 
residue  dissolved  in  water  and  filtered,  furnished  a  ley, 
dear  and  colourless,  from  which  were  extracted,  by  e%'a- 
poration,  14  grains  of  carbonate  of  soda,  yielding  8-\, 
grains  of  pure  soda.  Dissolved  in  nitric  acid,  and  left  to 
Vol.  IV. — Second  Series.  Qq  cryi- 
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crystallize,  it  formed  cr}'stals  of  nitrate  of  soda  of  a  rhoiiK. 
boidal  form. 

*^  The  quantity  of  soda  contained  in  the  klingstein  may 
be  regarded  as  rather  greater  than  what  I  have  here 
stated  ;  because,  besides  the  loss  inevitable  in  the  ope-r 
rations  through  ivhich  any  substance  that  is  analysed  must 
necesf^arily  pass,  the  thick  filamentous  vapours  that  escaped 
when  I  uncovered  the  crucible  in  which  I  ignited  the  mi-r 
ncral  with  the  barytes,  appeared  to  me  to  proceed  from 
a  volatilization  of  the  soda." 

M.  Klaproth  concludes  his  meipoir  with  remarking  the 
importance  of  the  discovery  of  soda  in  a  mineral  sub- 
stance, of  which  whole  chains  of  mountains  arc  com, 
posed :  this  alkaline  substance  is  equal  to  one-twelfth  in 
tlie  composition  of  the  klingstein.  He  observes  that  the 
mountain  of  Milli,schau  alone,  which  is  nearly  ^  perfect 
cone,  above  800  metres  in  height,  would  $iiTbrd  a  supply 
of  soda  equal  to  the  consumjjtion  of  all  Europe  during  a 
long  series  of  years,  if  a  convenient  method  of  extracting 
it  could  be  discovered. 


yotice  on  sa^cnil  Processes^  but  Hide  known^  employed  for 
gilding  and  sihuiring  Metah. 

From  the  Aknale^  des  Art§  et  Manufactures. 

1  HE  lustre  of  gold  is  pleasing  to  eviTy  eye  ;  but  this 
precious  substance  is  so  rare,  that  the  arts  have  been 
obliged  to  resqrt  fo  various  methods  of  multiplying;  i^  in 
appearance,  by  sligiitly  covering  the  most  romniorx  me- 
tak  with  this  postly  material.  Such  is  the  origin  <|£ 
gilding. 

For  the  purpose  of  gilding,  the  artizan  eitlier  covers 
^bc  metal  directly  wi^li  a  leaf  of  gold,  or  he  forms  an 

aiual«rania 
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Itmalgama  of  gold  and  quicksilver,  with  which  be  rubs 
the  metal,  and  afterwards  volatilizes  the  quicksilver  by 
means  of  heat. 

The  success  of  this  operation  depends  in  a  great  mea- 
sure on  the  attention  that  is  paid  to  render  perfectly  clean 
the  surface  of  the  metal  which  is  to  be  united  to  the  gold, 
because  then  the  junction  is  more  perfect.  Silver,  copper, 
brass,  and  pinchbeck,  may  be  gilded  with  ease  by  the  two 
above-mentioned  methods;  but  steel  and  iron  oppose 
many  obstacles,  and  cannot  be  gilded  in  a  permanent 
manner  by  any  of  the  processes  hitherto  discovered.  The 
reason  is,  that  the  surface  of  steel  and  iron  cannot  be 
kept  perfectly  clean  during  the  operation. 

application  of  Leaf -bold  to  Iron  or  Steel. 

In  this  process  it  is  necessary  to  begin  with  heating  the 
ttietiil  upon  which  it  is  proposed  to  apply  the  gold.  This 
circumstance  requires  particuhur  attention  on  the  part  of 
the  artist,  for  if  he  does  not  heat  it  enough  he  runs  the 
risk  of  not  obtaining  a  sufficient  power  of  adhesion  ;  and 
if  he  heats  it.  too  much  he  is  liable  to  subject  the  metal  to 
the  commencement  of  oxydation,  besides  incurring  the 
danger  of  destroying  the  temper  of  sharp  instruments,  as 
swords,  daggers,  ilcc.  that  are  to  be  heated. 

Of  finding  zvith  the  Amalgavia  and  Nitrate  of  Mercurj/, 

The  difficulty  of  the  operation,  and  the  danger  of  its 
failure,  are  augmented,  if  it  is  intqnded  to  gild  iron  or 
steel  by  means  of  thti  ahnalguma  ;  for  as  the  metal  has  no 
affinity  with  the  mercury,  an  intermediate  matter  is  re- 
quired to  dispose  its  surface  to  receive  it.  For  this  pur- 
pose the  parts  tJiat  are  to  be  gilded  are  wetted  with  a  so- 
lution of  mercury  in  nitrous  acid,  which  mordant  is  deno- 
minated by  artists  virnurial  •water.     The  acid,  which  has 

Q  q  2  a  greater 
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A  greater  affinity  for  the  iron  than  for  the  merciiryy  a^ 
tacks  the  former,  and  deposits  a  thiu  layer  of  nercury  in* 
stead  of  that  of  iron,  which  it  takes  away.  Thb  layer  ef- 
fects the  union  of  the  amalgama  which  is  then  applied  widi 
the  iron ;  which  CQmbination  would  not  have  taken  place 
without  it.  But  by  this  process  the  surface  of  the  iron  is 
ujured  by  the  action  of  the  nitric  acid,  and  the  union  is 
so  slight  that  a  brilliant  and  durable  gilding  can  never  be 
produced  by  this  method. 

Of  gUdvig  with  the  Amalgavia  aiid  the  Sulphate  of  Copper. 

Sometimes  with  a  camel4iair  pencil  a  solution  of  suU 
phate  of  copper  is  applied  to  that  part  of  the  sted  which 
is  proposed  to  be  gilded.  By  a  chemical  affinity,  exactly 
similar  to  that  jjust  described,  a  thin  layer  of  coipp&c  is 
precipitated  upon  the  iron.  The  copper  having  an  a£- 
fiftity  for  the  mercury,  is  capable  of  serving  as  an  inter- 
mediate substance,  and  e6Fecting  a  kind  of  union  between 
the  amalgama  and  the  iron* 

But  in  both  of  these  processes  the  surface  of  the  steel 
is  always  injured  by  the  action  of  the  acid,  and  in  both  a 
degree  of  heat  must  likewise  be  employed  sufficient  to 
voLitilize  the  mercury.  In  consequence  of  these  disad- 
vantages most  artists  adopt  the  first  process,  which  con- 
sists in- applying  tlie  gold-leaf  to  the  metal  when  hot,  and 
in  fixing  it  by  the  action  of  the  burnisher..  This  process  is 
troublesome,  but  the  surface  of  the  iron  is  Jess  liable  to 
be  injured  by  it. 

Improved  Process  for  gilding  Iron  or  Steel. 

This  process,  which  is  not  so  generally  known  among 
artists  as  it  deserves  to  be,  may  be  useful  to  those  who  are 
required  to  gild  iron  or  steel.  Into  a  solution  of  gold  in  ni- 
tro-muriatic  acid  pour  about  twice  the  quantity  of  ether; 

this 
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this  mixture  should  be  made  with  care,  amd  in  a  laxge  < 
ael.  Shake  the  two  liquids  together,  and  as  soob'ast&e 
mixture  has  settled,  the  ether  will  be  seen  separating  frooi 
the  nitro-muriatic  acid,  and  floating  on  the  surfiice.  Tlie 
acid  becomes  colourless,  and  the  ether  acquires  a  cdlouTy 
because  it  takes  away  the  gold  from  the  acid*  The  itro 
liquids  are  poured  into  a  glass  funniel,  the  pipe  of  which 
must  be  very  small,  and  must  be  stepped  till  the  m^ 
fluids  have  settled,  when  they  will  be  completely  sepa- 
rated from  each  other.  Being  then  opened,  the  acid 
which,  on  account  of  its  weight,  is  lowermost,  rnits  dot 
the  first ;  when  it  is  entirely  drawn  off,  stop  the  funnd, 
which  then  contains  only  the  solution  of  gold  to  ether ; 
this  is  put  into  a  phial,  well  corked,  and  kept  for  use. 

To  gild  iron  or  steel,  first  polish  the  surface  with  the 
"finest  emery,  ^or  rather  with  colcothar  moistetied  with 
brandy.  Then,  with  a  small  brush  or  pencil,  apply  the 
auriferous  ether ;  the  liquid  soon  evaporates,  and  the 
gold  remains.  Heat,  and  afterwards  rub  it  witli  the  bue- 
nisher.  By  means  of  this  solution  of  gold  in  ether  tiie 
artist  may,  with  a  pen  or  pencil,  trace  all  kinds  of  figures, 
upon  iron,  and  we  conceive  that  this  is  the  method  eia* 
ployed  for  plating  the  wares  of  Sohlingen.  As  ev^y  ar- 
tist may  not  have  at  hand  the  receipts  for  the  best  lucAoA, 
of  preparing  nitro-muriatic  acid  and  ether,  we  shall  hen^ 
introduce  both. 

Method  of  preparing  the  Solutiork'of  Gold  m  Nitro-muriaiic 

Acid. 

Into  a  sufficient  quantity  of  nitrons  a<^id  put  as  much 
sal-ammoniac  as  it  is  capable  of  dissolving  cold,  and  even 
in  a  cool  place.  Into  this  acid  put  gold  reduced  to  flings 
or  thin  leaves,  and  place  itin.ii  situation  where  it  wiH  be* 
come  warm  till  the  metal  is  completely  dissolved.     Tlie 

solutioQ 
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solution  assumes  a  jellow  colour,  being  tb^  of  die  g^U^ 
and  stains  the  skins  of  animals  piuple* 

Method  of  preparing  Sulphuric  Ether. 

into  a  large  retort  put  one  pound  and  a  half  of  bigbl} - 
rectified  spirit  of  wine,  to  which  pour  slowly  two  pounds 
of  the  roost  concentrated  sulphuric  acid,  slightly  agitating 
the  mixture  as  you  add  tlie  acid.  The  mixture  will  be- 
come warm,  and  the  Tapours  that  will  be  abundantly  dis- 
engaged will  have  a  pungent  smell.  Wlien  you  hare 
poured  in  all  tiie  sulphuric  acid,  add  half  a  pound  of  spi- 
rit of  wine,  which  will  rincc  tlie^ncck  of  the  retort  on  its 
passage,  mix  the  whole  well,  and  let  it  stand  for  some 
time,  previously  closing  the  mouth  of  tlie  retort. 

Place  it  afterwards  on  a  sand-bath  ;  adapt  to  it  a  large 
recipient,  and  kindle  tiie  fire  :  it  should  be  slow  and  mo- 
derate, and  the  heat  ought  not  to  be  communicated  to 
the  recipient.  Continue  the  operation  till  a  sulphuric 
smell  is  emitted  from  the  globe  of  the  recipient.  Unlute 
and  collect  the  produce,  wliich  is  a  mixture  of  ether, 
acidulated  water,  spirit  of  wine,  sulphuric  acid,  and  a 
carbonic  matter. 

To  rectify  this,  put  it  again  into  a  retort ;  and  after 
adding  a  small  quahtity  of  alkali  to  absorb  the  acid,  place 
tlie  retort  on  the  sand-bath,  which  beat  very  nioderatelv  ; 
tbe  lirst  half  of  the  liquid  that  passes  over  is  extremely 
pure  ctlier. 

The  residue  oF  the  first  distillation  may  be  cmployqd 
to  prepare  a  fartjjcr  quantity  of  ether.  It  will  be  suf- 
ficient to  pour  upon  it  some  good  spirit  of  wine,  but 
less  in  quantity  by  one-third  than  the  first  time  ;  distil, 
rectify,  Stc. 


Another 
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Another  Process  for  the  Purposes  of  gilding. 

Those  who  may  find  a  difficulty  in  preparing  eth^ 
may  substitute  for  that  liquid  an  essential  oil^  as  spirit  of 
lavender,  oil  of  .turpentine,  &c. :  these  liquids  possess, 
the  property  of  separating  gold  from  a  nitro-muriatic 
solution. 

Method  of  preparing  AlkohoL 

As  it  is  frequently  difficult  to  procure  highly-rectified 
alkohol,  this  may  be  effected  by  employing  the  following 
process  with  weak  spirit  of  wine. 

Take  potash,  perfectly  dry,  and  sprinkle  it  over  the 
jjpirit  of  wine :  the  alkali  will  unite  exclusively  with  the 
water,  and  the  supernatant  liquor  will  be  the  purest 
spirit  of  wine.  Decant  it,  and  repeat  the  same  opera* 
tion,  till  the  potaf^h  ceases  to  contract  moisture  in  the 
liquid.  7'he  alkohol  becomes  extremely  pure,  but  it  is 
coloured  by  the  action  of  the  potash.  To  take  away 
this  colour,  distil  it  in  a  retort,  with  a  gentle  fire,  and 
the  first  fqur^fifths  wiU  be  perfectly-rectified  spirit  of 
wine, 

Of  gilding  Silver  cold. 

Independently  of  the  preceding  methods,  silver  miiy 
be  gilded  cold,  and  with  great  ease,  by  means  of  the  fol- 
lowing process. 

Dissolve  some  gold  in  nitro-muriatic  acid,  and  dip  linen 
rags  in  the  solution.  Burn  the  rags,  carefully  preserving 
the  ashes,  which  will  be  very  black,  and  heavier  than 
common  ashes.  » Rub  them  on  the  surface  of  the  silver 
vou  intend  to  gild,  for  which  purpose  the  finger,  or  a 
piece  of  leather  or  cbrk,  may  be  employed.  This  action 
attaches  the  particles  of  gold  to  the  surface  of  the  silver : 
wash  the  latter,  when  you  wi|l  perceive  some  slight  traces 

of 
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of  gilding ;  which  will  appear  much  more  distinctly  wheit 
nibbed  with  the  burmsber. 

0/  gilding  Brass. 

The  surface  of  delicate  instrrrcnents  made  of  brass  may 
be^  preserved  a  considerable  time  umnjured^  by  gilding^ 
A<?m  in  tlie  following  manner.  ^ 

Procnr«  a  solution  of  saturated  gold ,  and  after  haTmg 
evaporated  it  to  the  consistence  of  oil,  leave  it  to  crys- 
laiiiae.  Dissolve  the  crystals  in  ptire  water,  and  after 
U^iingfng  into  this  solution  the  articles  that  are  to  be 
gilded^  wash  them  in  pure  water,  and  submit  them  to  the 
artion  of  tbe  burnisher.  Repeat  the  process  till  they  are 
conptetcfty  gilded.  The  solution  of  the  crystals  of  nitro* 
BRiriate  of  gold  is  {^referable  to  a  simple  solution  of  the 
nelaly  becairse  the  latter  always  contains  a  portion  of 
acid  at  liberty,  which  attacks  more  or  less  powerfully  tbe 
amrface  of  the  brass,  and  destroys  its  polish* 

Method  qt' varnishing  Brass. 

A  varnish,  very  much  resembling  gilding,  may  be  ap- 
|iJsed  to  brass,  by  covering  it  with  a  solution  of  gum-lac 
ii)  spirit  of  wine.  It  preserves  its  brilliancy  as  long  as 
^be  vamvsl>  lasts.  The  articles  prepared  in  this  way  must 
liot  be  rubbed  with  too  hard  a  brush,  or  with  chalk  ;  they 
must  only  be  wetted  with  linen-rags.  This  varnish  is 
|>repared  in  the  following  manner. 

Dissolve  two  ounces  of  very  pure  gum Jac  in  forty- 
eight  ounces  of  alkohol,  and  place  the  solution  upon  a 
sand-bath  in  a  moderate  heat,  'i'o  prevent  part  of  the 
:q)Trit  of  wine  from  evaporating  as  well  as  the  vessel  from 
bursting,  if  too  closely  stopped,  cover  the  neck  with  a 
bladder,  in  w^iich  several  holes  must  be  made  with  a 
pin.     In  another  vessel,  and  in  the  same  quantity  of  spirit 
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of  wine,  dissolve  an  ounce  of  gum-tragacanth,  in 
grains.  Mix  the  two  solutions  when  complete;  put 
into  it  three  grains  of  sanders  wood,  and  let  the  whole 
stand  for  twelve  hours  in  a  moderate  heat.  Filtre  through 
paper,  and  keep  it  for  use  in  a  very  clean  phial.  San- 
ders wood  is  preferable  to  any  other  substa,nce  for  giving 
a  gold  colour  to  the  varnish  made  with  lac.  If  you  in- 
tend it  to  be  pale,  and  not  to  alter  the  colour  of  tlie 
brass,  omit  this  colouring  principle;  and  if  you  want  a 
darker  yellow  add  half  as  much  more  wood  as  the  quan- 
tity specified  above. 


Xolice  on  the  Dutch  Method  of  salting  Herrings. 
From  the  Annales  des  Arts  et  Manufactures. 

X  HE  Dutch  are  acknowledged  to  understand  the  art 
of  salting  herrings  better  than  any  other  European  na- 
tion ;  therefore  some  account  of  their  method  of  pre- 
serving those  fish  may  not  be  deemed  unacceptable. 

As  soon  as  the  herrings  are  caught,  the  fishermen  im- 
mediately proceed  to  pack  them ;  preparatory  to  which 
they  open  the  gills,  and  with  the  fore-finger  and  thumb^ 
they  pull  out  the  entrails,  l^ver,  and  stomach,  together 
with  the  intestines  and  the  fot  membrane,  which  always 
adheres  to  them,  but  without  separating  the  latter.  They 
are  then  plunged  into  a  strong  brine  of  salt  and  water, 
and  afterwards  hung  up  till  they  have  drained  suflliciently 
'dry. 

When  this  operation  is  com^ted,  they  proceed  to  the 
packing,  which  consists  in  stowing  them  away  in  barrek 
as  closely  as  possible,  in  layers,  with  a  stratum  of  salt  over 
every  layer  of  herrings;  taking  care  to  place  the  fish 
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of  each  succeeding  layer  in  a  contrary  directtcttL.  The 
barrels  are  then  closed.  The  greatest  attention  is  paid  to 
select  such  casks  as  are  sound  and  well  hooped,  for  if  the 
air  gets  admittance  the  6sh  are  spoiled.  The  berrings 
are  thus  left  in  salt  a  fortnight  if  fine  salt  has  been  em- 
ployedy  or  three  weeks,  or  a  month,  if  it  be  of  the  coarse 
kindt  by  which  time  they  are  sufficiently  impregnated. 

Upon  the  return  of  the  vessel  to  port,  the  barrels  are 
immediately  landed,  and  conveyed  to  the  place  where 
the  process  of  curing  is  completed. 

The  subsequent  operation  is  the  most  important  part 
of  the  Dutch  method,  as  it  prevents  the  tendency  of  the 
liquor,  charged  with  lymph  and  blood,  to  putrefy*  It 
depends  upon  a  process,  by  which  the  oil  contained  in 
the  liquor  being  made  to  commix  with  the  water,  or  re- 
duced to  a  saponaceous  state,  is  preserved  from  tlie  ac- 
tion of  the  air,  and  is  consequently  less  liable  to  become 
rancid. 

When  the  herrings  have  been  sufficiently  stifred  to  dis- 
engage the  lymph  and  blood  from  them,  the  barrels  are 
emptied  upon  large  tables  or  benches,  provided  with 
ledges,  which  are  inclined  in  such  a  manner  that  the  U- 
quor  which  drains  from  them  may  run  into  a  tub,  placed 
underneath.  This  licjuor  is  put  into  an  iron  pot,  and 
boiled  ;  during  the  ebullition  tlie  scum  is  taken  off,  and 
it  is  then  emptied  into  a  wooden  vessel,  where  it  is  left 
to  cool. 

They  then  take  the  rocs  of  thirty  herrings  for  each 
barrel,  and  poimd  or  triturate  them  in  a  stone  mortar, 
mixing  with  them  a  small  quantity  of  the  liquor  as  the 
trituration  proceeds,  tiHv<hey  reduce  it  to  the  state  of  an 
f  mulsioa,  or  a  saponaceous  liquor.  This  they  pour  into 
the  liquor  that  has  been  boiled,  and  removed  into  the 
woodeu  veipsel,  and  the  whole  is  milled  together.    The 
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fish  are  then  packed  in  the  barrel,  where  they  are  placed 
in  the  manner  already  described.  When  the  cask  is  filled, 
the  top  is  forced  down  upon  the,  fish  ;  for  which  purpose 
a  press  is  employed,  as  well  as  to  press  down  the  her^ 
rings  from  time  to  time  during  the  package.  This  pres« 
sure  is  useful  for  preserving  them,  and  causes  each  barrel 
to  contain  one-third  more  than  in  the  first  operation. 
The  liquor  boiled  and  mixed  as  above  is  then  poured  in 
at  the  bung-hole  till  the  cask  is  quite  full;  when  the  her- 
rings cease  to  absorb  any  more  liquor  the  bung  is  driven 
in,  and  the  casks  of  herrings  are  ready  for  sale.  The  li- 
quor is  only  used  when  cold. 
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(Authentic  Communications  for  this  Department  of  our  Work  will  he 
thankfully  received.) 

ThefoUxrwing  Obso-vations^  on  the  Introduction  of  improved 
Machinery  in  the  IVoollen  Manufactory^  are  hy  Mr. 
John  Anstie. 

AN  the  year  1791  serious  apprehensions  were  enter- 
tained of  the  shearmen,  and  other  persons  employed  in 
the  woollen  manufactory,  committing  fresh  outrages  on 
the  property  of  those  clothiers,  in  the  county  of  Wilts, 
who  at  that  time  had  more  generally  begun  to  scribble 
wool  by  machinery. 

The  contest  between  the  clothiers  of  the  counties  of 
Wilts,  Gloucester,  and  Somerset,  and  the  work-people, 
is  now  brought  to  a  crisis,  by  the  application  of  the  for- 
mer to  the  legislature  for  a  repeal  of  the  obsolete  law?$ 
respecting  the  woollen  manufacture,  particularly  those 
on  which  the  latter  ground  theif  opposition  to  the  farther 
^jlkgress  of  machinery  in  diminishing  labour. 
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That  the  woollen  business  in  tlie  county  of  Wilts,  ia 
particular,  is  at  present  in  a  depressed  state  cannot  pos- 
sibly be  denied  ;  and  no  one,  who  feels  himself  in  the 
least  interested  in  its  prosperity,  can  be  insensible  to  the 
event  of  the  present  disputes  between  the  clothiers  and 
the  work-people. 

The  introduction  of  almost  all  kinds  of  machines  into 
the  woollen  manufactory  in  the  county  of  York,  without 
obstruction  from  the  work-people,  originated  in  very  fa- 
vourable circumstances,  which,  if  necessary,  could  easily 
be  pointed  out ;  and  the  rapid  increase  of  the  manufac- 
ture, since  the  more  general  improvements  of  machinery 
in  tlMt  county,  must  evince  the  superior  benefits  derived 
by  those  persons  who  are  enabled  to  reap  the  advantages 
of  in^^enious  discoveries  for  diminishincr  labour. 

The  little  opposition  made  in  the  county  of  Gloucester, 
by  the  work-people,  to  the  improvements  in  the  manu- 
facture, till  the  shearing  frames  were  attempted  to  be 
introduced,  must  also  be  attributed  principally  to  favour- 
able existing  causes,  though  the  increase  of  the  woollen 
trade  of  that  county  must  perhaps  be  considered  a$ 
originating  principally  in  the  superior  mode  of  dressing 
superfine  cloths. 

Unfortunately,  so  far  from  there  being  any  tiling  ex- 
isting in  the  state  of  the  county  of  Wilts,  paxticularlv 
favourable  to  tlie  introduction  of  machinery,  when  the 
improved  mode  of  spinning  began  to  prevail,  that  cir- 
cumstances of  a  local  nature  were  peculiarly  adverse  to 
its  being  introduced  into  that  coutity. 

A  larire  district  of  the  county,  where  no  manufactories 
were  established,  depended  almost  entirely  on  spinning 
of  wool,  carried  there  not  only  by  the  clothiers  from 
Bradiord,  Trowbridge,  Devizes,  Mclksham,  &c.  but 
even  from  some  i)i  the  manufacturers  in  the  counties  of 
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Gloucester  and  Somerset. — When,  therefore,  the  fiir 
greater  part  of  die  clothiers  ceased  fvotn  carrying  wool' 
for  spinning  to  that  district,  the  spinners  were  thrown' 
out  of  employ,  and  no  previous  '  measure  having  been 
taken,  no  adequate  substitute  could  be  found  for  the  loss 
aiustaine<l  by  them. 

Their  situation  at  that  time  was  truly^ distressing  to  the 
feelings  of  humanity  ; — and  the  warmest  advocate  for  the 
introduction  of  machinery,  if  not  absohitely  destitute  of 
all 'kind  of  commisseration  for  the  sufferings  of  others^ 
coukl  not  but  be  anxiously  desirous  of  devising  means  for 
their  being  employed. 

This,  in  all  human  probability,  must.lrave  been  tlic 
necej^sary  consequence  eventiuiUy,  had  not  spinning  by 
machinery,  on  the  iui proved  machines  (as  in  fact  the 
spinning  turn,  strictly  speaking,  must  be  considered  as 
a  machine),  as  well  as  scribbling  and  carding  wool  by 
different  and  more  expeditious  modes,  been  introduced 
into  that  county. 

^J'hoiigh  it  would  be  easy  to  point  out  the  beneficial 
consequences  necessarily  following  the  application  of 
uiiieliinery  in  other  branches,  these  observations  will  be 
confined  more  ininicdialtdy  to  the  woollen  manufacture. 

Respecting  the  jHobability  of  an  increase  in  tlje  annual 
product  of  wool,  for  forniing  an  accurate  opinion  on  the 
subject,  it  would  he  necessary  to  know  the  actual  excess 
of  the  value  of  the  raw  material  imported  from  Spain  and 
other  parts,  within  the  period  that  was  given  in  the  ac- 
counts laid  before  the  House  of  Commons. 

To  this  must  be  added  its  additional  value,  by  the  ex- 
pense incurred  of  manirfacturing  it. 

If  this  total  amount  should  not  appear  to  be  equal,  to 
the  increased  value  of  the  exports  (making  projKT  allow- 
ance for   the  advance  in  price,  as  noticed  before),  in  a 
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eertain  period,  it  would  afford  a  pretty  decided  proof, 
that  our  native  wool  was  actually  increased  in  quantity^ 
except  it  should  be  supposed  our  own  internal  consump- 
tion of  woollen  goods  bad  been  diminished  *. 

Though  some  allowance  must  be  made  for  the  advance 
in  the  price  of  goods,  as  before-mentioned,  yet  perhaps 
sufficient  reliance  jonay  be  placed  on  the  account  delivered 
to  the  House  of  Commons,  from  the  Custom  House,  to 
afford  general  proof,  that  our  native  wool  must  have  ra« 
ther  increased  in  quantity. 

In  the  year  1799,  the  exports  of  /.  s.  rf. 

woollen  goods- amounted  to  -        6,876,939     8     S 

In  the  year  17S0,  they  were  only     5,190,637  13     6 


Difference      ....    / 1,686,301  14    9 
The  account  of  the  imports  of  foreign  wools  does  not 

go  back  farther  than  1791,  but  one  year  can  make  no 

material  difference  in  this  general  view  of  the  subject. 
In  the  year  1792,  the  total  amount 

of  the  import  of  Spanish  and  other 

foreign  wools  was        -         .  -        4,935,839 1^-  ^|h^- 

In  the  year  1791,  it  was        -        -     2,776,074 


Difference      ...        -        2,159,765 
As  it  is  impossible  to  ascertain  the  proportion  between 
the  finer  wools  and  others  of  the  coarser  quality  imported, 
there  arc  no  means  of  making  an  accurate  calculation  of 
the  actual  value. 

*  Though  the  use  of  Norwich  and  other  woollen  stuffs  has  so  much 
declined,  yet  there  is  not  the  least  probable  ground  to  suppose  our  in- 
ternal  consumption  of  woollen  goods  has  been  lessened.  Most  assuredly 
people  in  general  consume  more  cloths  than  forinerlyj,  and  the  in- 
creased use  of  car()et8,  &c.  must  rc(]^uire  an  additioDal  quantity  of 
wool. 

The 
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The  writer  therefore  considers  it  to  be  fiiHy  saffictent 
to  state  his  opinion ,  that  die  original  ralue  of  the  wool,  aiid 
its  increase  in  the  price  of  manufacturing  it,  majr  b^ 
taken  at  about  one  million  two  hundred  diousand  pounds 
sterling. 

The  excess  of  the  exports  of  wool- 
len   goods  in   1799,   compared  with        ^.  s.    d. 
1791,  has  been  given  as        -         -         1,686,301  14    9 

Calculating  the  value  of  foreign 
wool,  and  the  expense  of  manufac- 
turing it,  as  stated  above        -         -      1>200,000    0    O 


The  difference  would  be  -  •  ^^  486,301  14  9 
From  the  above  statement  it  appears,  the  surplus  of 
exported  woollen  goods  in  1799,  after  deducting  the 
value  of  foreign  wool  imported,  and  its  additional 
amount  by  manu&cturing,  over  and  above  what  it  was 
in  1791,  amounted  to  not  much  short  of  five  hundred 
thousand  pounds. 

If  tlie  premises  are  well-founded,  the  inference  is  in- 
controvertible, that  though  the  import  of  foreign  wool 
was  so  much  increased  from  1791  to  1799,  yet  the  export 
of  goods  from  our  own  native  growth  of  wool  greatly  in- 
creased also. 

ImprorvaneiU  in  the  Manufacture  of  Hemp  and  Flax, 

By  a  report  made  to  the  Lyceum  of  Arts  at  Paris,  on 
a  new  preparation  of  Hemp  and  Flax,  invented  by  M. 
Lebrun,  it  is  stated  that  he  gives  these  materials  an  ap- 
pearance perfectly  new  and  advantageous,  and  obtains  a 
kind  of  cotton  and  silk  thread  from  them.  He  begins 
with  the  tow  the  moment  it  leaves  the  hands  of  the  culti- 
vator \  he  communicates  to  it  either  the  sofi  and  adhesive 
nature  of  cotton,  or  a  briUiancy  resembling;  that  of  silk. 

It 
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It  may  be  cariled  and  spun  like  cotton,  and  ^hen  worcn 
appeirs  perfectly  similar  to  that  material ;  it  takes  and 
preserves,  in  like  manner,  various  colours,  of  the  same 
degree  of  solidity,  and.  is  capable  of  assuming  a  lustre  far 
superior.  It  is  well  known  that  it  is  difficult  to  dye 
thread  even  an  indiifcrent  colour  ;  and  that  it  has  as  little 
lustre  as  soliflity.  According  to  M.  Lc  Brunts  new  me- 
tljod,  its  fibres  appear  to  he  in  a  new  state  because  they 
pos^icss  new  chemical  properties. 

Thus  an  iiidigeHous  plant,  abounding  in  France,  and 
always  1o\t  in  pnce,  is  capable  by  means  of  this  disco* 
▼ery  of  being  substituted  for  an  exotic  material,  tfa€ 
cotton  of  Smyrna,  which,  though  of  inferior  quality,  is 
always  higher  in  price  ;  so  that  a  proportionate  differ- 
ence must  ensue  between  the  value  of  manufactured  cot- 
ton goods  and  those  of  materials  of  French  production* 
This  ad^'antage  will  be  accompanied  with  another,  say 
tlic  reporters,  we  shall  be  relieved  from  the  apprcben* 
sion  of  circumstances  making  cotton  dear  and  scarce, 
which  has  frequent ly  been  occasioned  in  lime  of  war,  by 
the  interruption  of  our  communication  with  those  coun- 
tries whicli  supply  us  with  that  article.  These  impor- 
tant considerations  remove  every  doubt  respecting  the 
advantages  which  the  nation  will  derive  from  the  abun- 
dant production  of  tliis  species  of  indigenous  cotton.  This 
abundance  cannot  be  disputed,  since,  with  the  labour  of 
a  few  individuals,  1000 lbs.  of  tow  may,  in  24  hours,  be 
convened  into  cotton.  The  reporters  therefore  con- 
sid«Mvd  this  preparation  of  the  iilniast  importance,  as  the 
produce  of  it  may  be  employed  for  a  great  variety  of  pur- 
poses. Of  this  they  \vcre  convinced  by  the  examination 
t^\'  i?8  samples  of  hemp  and  flax  in  skeins,  carded  and 
ma'iufaetured  by  M.  Lebrun.  They  observed  a  piece 
o*  coicoiwelvct,  a  piece  of  shag,  dyed  six  difrerent  co- 
lours ; 
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lours  ;  a  piece  of  striped  muslin,  and  a  remnant  of  white 
muslin.  The  whole  of  these  were  composed  of  vegetable 
matters,  and  the  most  rigorous  experimerxts  have  con* 
firmed  the  success  of  the  process. 

A  second  preparation  likewise  affords  resources  to  the 
industry  of  the  country.  In  brilliancy  and  tlie  fineness 
of  its  texture  it  rivals  silk.  The  reporters  convinced 
themselves  that  this  silky  appearance  cannot  be  destroyed 
by  the  action  of  leys  ;  they  boiled  several  samples  in  pot- 
ash, which  is  certainly  the  severest  test ;  it  was  perfectly 
harmless,  and  the  brilliancy  remained  unchanged.  From 
this  experiment  it  appears,  that  this  material  will  be  of 
extensive  utility  in  the  manufacture  of  a  variety  of  small 
articles,  and,  as  it  is  capable  of  taking  different  colours,  it 
will  be  productive  of  the  most  advantageous  effects.  When 
dyed  it  assumes  the  appearance  of  silk,  and  yet  retains 
the  state  of  a  vegetable  substance.  This  remark  is  made, 
because  if  a  portion  of  any  stuff,  of  which  silk  composes 
apart,  be  burned,  a  smell  of  ammoniac  is  disengaged. 
The  reader  might  henee  be  led  into  an  error,  or  to  sup- 
pose that  this  phenomenon  had  escaped  notice  ;  the  only 
result  is,  that  in  the  manufacture  of  those  stuffs,  silk  has 
been  einploved  either  for  the  warp  or  for  the  stripes. 
This  prcpanition  will,  therefore,  be  of  infinite  service  to 
manufacturers,  from  the  variety  of  ways  in  which  it  may 
be  employ eil,  while  its  price  will  in  many  instances 
cause  it  to  be  preferred  to  silk,  part  of  the  beauty  of 
which  it,  at  the  same  time,  possesses. 

j4(lva}itagcs  of  deep  ploughing  for  Potatoes, 

At  Michuelmas,  1802,  iNIr.  Gardiner,  ofBoldrc,  near 
Lymington,  took  possession  of  about  eighty  acres  of  ara- 
ble land,  that  had  been  exhausted  by  a  tenant.     Sixty 
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acres  had  been  under  white  corn  five  years  successivelvi 
the  last  crop  principally  wheat,  slight  enough  as  may  be 
supposed,  and  a  full  crop  of  every  sort  of  trumpery.  The 
soil  is  naturally  a  dry,  deep,  strongish  loam.  As  soon 
therefore  as  rain  enough  had  fallen  to  allow  the  plough 
to  go  the  desired  depth,  Mr.  Gardiner  broke  it.  up  full 
ten  inches  deep,  burying,  by  means  of  a  skim-coulter,  all 
the  stubble  and  trumpery.  In  this  state  forty  acres  of  it 
were  left  till  the  beginning  of  April.  By  the  frosts  the 
ground  was  crumbled  quite  fine,  and  there  was  not  a  very 
full  appearance  of  weeds.  It  was  laid  in  four-bout  lands, 
of  about  six  feet.  The  second  week  in*  April  a  double 
mould-board  plough  was  run  along  the  centre  of  each 
ridge,  and  had  cuttings  of  the  white  globe  potatoe,  set 
about  nine  inches  apart,  by  women  and  children  follow- 
ing the  plough.  All  the  dung  that  could  by  any  means 
be  scraped  together  ^as  taken  from  out  a  cart  that  went 
down  the  intervals,  and  was  spread  with  a  preng  lightly 
and  sparingly  over  the  potatoes,  and  covered  with  earth 
by  a  common  light  plough. 

About  a  hundred  cart-loads  of  dung  (of  thirty  bushels 
each)  covered  in  this  manner  about  thirty  acres,  and  it 
took  twelve  bushels  of  potatoes  an  acre  to  plant  it.  For 
the  remaining  ten  acres  Mr.  Gardiner  had  no  dung,  and 
therefore  planted  them  the  same  way  without  it.  During 
tne  summer  he  three  times  ploughed  the  six  feet  inter%'als, 
ran  the  scu filers  twice  down  them,  and  once  hand-hoed 
the  rows  of  potatoes.  Notwithstanding  the  dryness  of 
t'lie  summer  tiie  haulm  continued  <:reen  and  vigorous,  and 
111  tlie  whole  forty  acres  scarce  a  weed  was  to  be  seen. 
Having  prepared  a  pit  to  store  them  in,  and  plenty  of 
fern  to  cover  thcnj,  Mr.  Gardiner  began  to  Wke  them  up 
tlie  last  week  in  September,  and  continued  so  ^oing  to 
the  first  in  November..     They  were  dug  up  with  prongs, 

for 
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Tor  which  and  picking  he  paid  2{  d,  per  bag,  and  sold 
them  to  a  dealer  from  Portsmouth  at  6  s.  per  bag,  for  the 
whole  crop,  great  and  small,  delivered,  at  Lymington 
Quay,  about  two  miles  distance. 

The  thirty  acres  dunged  produced  on  the  average  97 
bags  per  acre,  or  291  bushels.  The  ten  acres  undunged 
produced,  to  Mr.  Gardiner's  surprize,  82  bags  per  acre, 
or  246  bushels.  Mt.  Gardiner,  in  speaking  of  produce, 
says  he  means  produce  sold,  for  he  received  of  Mr.  Miller, 
of  Portsea,  1,119/.  for  3,730  bags.  ^Ir.  Gardiner  adds, 
that  in  the  middle  of  December  last,  the  whole  forty 
acres  were  as  clean  as  a  garden,  drilled  at  1 1|  inches  with 
wheat,  and  then  in  a  very  promising  state. 

The  profit  on  these  forty  acres  was  815/.  4  J.  Gd, 
something  more  than  20/.  an  acre.  Mr.  Gardin6r  attri- 
butes this  great  success  ahnost  intircly  to  the  deep  •winter- 
ploughing y  a  deep  and  good  soil,  formerlif  marled. 

Potatoes  recommended  for  feeding  Sheep. 

It  is  stated  by  Mr.  Bartley,  of  Bath,  that  ir^  conse- 
quence of  former  experience,  February,  1801,  he  begaa 
to  feed  a  small  flock  of  ewes,  then  in  lamb,  with  potatoes, 
(raw  and  unwashed,)  and  that  his  shepherd  was  much 
surprised  to  find  the  ewes  took  to  them  with  an  astonish- 
ing degree  of  eagerness,  after  totally  neglecting  them  for 
the  two  first  days.  That  he  continued  to  leed  them  every 
morning  in  the  proportion  of  about  2i  lbs.  to  each  ewe  ; 
they  would  readily  have  taken  more,  but  as  they  improved 
in  condition  very  rapidly,  Mr.  Bartley  feared  it  would  en- 
danger their  lambing.  As  the  lambs  dropped  they  are 
supplied  more  liberally,  to  increase  tlie  milk.  This  prac- 
tice Mr.  Bartley  thinks  will  become  general  wherever  it 
is  known  ;  within  the  reach  of  his  own  observation  some 

S  s  2  thou- 
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thousands  of  sheep  are  thus  feeding.  The  advantage  is 
real  and  substantial,  at  least  under  the  existing  circum- 
stance of  a  prodigious  surplus  of  potatoes^  but  in  what 
proportion  remains  to  be  ascertained. 

It  would  probably  result  from  well-conducted  enquiries 
of  this  nature,  that  the  potatoe  might  generally  be  well 
substituted  for  the  turnip.  The  crop  is  less  precarious, 
suitable'  to  a  greater  variety  of  soil^  and  to  be  secured 
against  the  variety  of  frosts  with  more  certainty.  Besides 
in  those  parts  of  the  kingdom  whejre  the  practice  of  hoe<- 
hig  is  neglected,  turnip  crops  are  but  of  small  compara* 
tive  value. 

if achine/or  measuring  the  Rapidity  of  Bodies  discharged 
by  Artillery, 

At  the  meetings  of  the  National  Institute  on  the  13th 
and  20th  of  Frimaire  (4th  and  lithDec),  M,  Prooy 
read  a  long  and  elaborate  report  on  a  machine,  invented 
by  Colonel  Grobert,  for  measuring  the  rapidity  of  bodies 
discharged  from  artillery.  This  machine  possesses  the 
important  advantage  of  firing  with  every  calibre,  and  at 
every  angle  from  zero  to  45  decrees,  and  permits  the  use 
of  every  kind  of  frame.  It  is  principally  composed  of  two 
vertical,  perforated  disks,  which  turn  round  with  great 
rapidity.  They  are  mounted  upon  one  common  vaxis, 
and  a  skreen  is  fixed  before  each.  The  ball  alternately 
passes  through  the  skrcens  and  the  disks  ;  but  the  hole  in 
the  second  dilFers  more  or  less  from  the  direction  of  that 
of  the  first,  according  to  the  time  which  the  projected 
body  recj[uircs  to  traverse  tlie  space  between  them. 

The  Institute  adopted  the  conclusions  of  Messrs.  Prony, 
Monge,  and  Bossut,  who  were  commissioned  to  examine 
this  machine. 

Account 
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Contrivance /or  warning  Carriages. 

M.  Virginio,  of  Turin,  has  recently  inrentcd  a  ma-^ 
cbine  for  warming  carriages.  It  is  composed  of  three 
circular  iron  boxes;  the  first  rery  thin  in  substance, 
,38532  metres  long,  and  ,12844  metres  wide.  This  box 
is  furnished  with  several  feet,  ,02140  metres  in  length; 
it  is  soldered  together,  and  has  a  covering  of  iron  M'hicb 
fits  into,  instead  of  upon  it.  The  second  box  is  ,47005 
metres  long,  and  ,42813  wide,  and  likewise  has  a  lid 
which  must  fit  exactly. 

This  lid  has  a  rim  outwards  of  about  ,04231  metres, 
this  space  is  filled  with  pulverized  charcoal,  and  is  closed 
by  another  lid. — The  first  box  is  introduced  into  the  se- 
cond, and  in  the  space  between  tliem  are  put  small  pieces 
fif  iron  to  keep  the  first  steady.  The  third  is  then  filled 
with  pulverized  charcoal  to  the  height  of  ,04280  metres  ; 
and  upon  this  is  placed  the  second  box,  the  vacancy  be- 
tween the  second  and  third  being  filled  in  the  same 
manner  with  pulverized  charcoal. 

This  vacant  space  must  be  closed  at  the  top  with  a 
plate  soldered  over  it,  to  prevent  the  charcoal  from 
changing  its  position  ov  getting  out. 

To  these  boxes  three  tubes  must  be  previously  adapted, 
one  near  the  bottom  to  afford  a  passage  to  the  external 
air  into  the  first  box  ;  the  second  on  the  opposite  side 
near  tl>e  top,  to  conduct  the  air  from  the  first  box  into  the 
otlier  two  and  out  again.  The  three  boxes  are  fixed  by 
means  of  iron  ^|;)ltl-fasts,  or  in  any  other  ^vay,  to  the  bot- 
tom of  the  body  of  the  carriage  in  front.  I'hcse  two 
tubes  are  enveloped  in  a  larger  tube,  which  is  likewise 
filled  with  pulverized  charcoal.  This  being  intn>duced 
into  the  body  of  the  tarriage,  the  second  tube  projects 
behind  it.     Ignited  charcoal   is  then  put  into  the  bottom 
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of  the  firsit  box,  and  the  lids  of  all  the  boxes  are  shut 
down.  As  the  carriage  advances,  the  air  enters  in  a  vio- 
lent current,  by  means  of  the  first  tube,  into  the  first  box; 
and  keeps  up  the  fire  while  the  smoke  Is  carried  out  by 
the  second  tube  behind  the  carriage  ;  the  fire  in  the  first 
box  heats  the  air  contained  in  the  second,  and  that  air  is 
conducted  by  the  third  into  the  body  of  the  carriage. 
The  heat  wiU  be  augmented  by  opening  or  shutting  the 
first  or  tlie  third  tube,  more  or  less,  or  by  putting  a 
greater  or  less  quantity  of  charcoal  into  the  first  box, 
which  may  be  done  while  the  carriage  is  in  motion. 

For  this  purpose  the  charcoal  of  the  hardest  wood  or 
stone-coal  should  be  employed.  The  charcoal  in  the 
the  third  box  prevents  the  heat  from  escaping  in  any 
otlier  direction  than  by  the  third  tube  into  the  body  of 
the  carriage,  and  at  the  same  time  prevents  the  third  box 
from  becoming  heated  and  injuring  the  carriage.  The 
first  box  may  even  be  made  in  such  a  manner  as  to  hold 
a  small  pot  for  warming  any ^ kind  of  liquid. 

New  Earth  called  Agiistine. 

M.  Vauquehn  has  examined  the  substance  announced 
as  a  new  earth  by  the  name  of  agustinCy  which  forms  one 
of  tlie  component  parts  of  the  beicyl  of  Saxony.  From  som« 
experiments  made  on  a  specimen  of  this  mineral,  sent 
him  by  M.  Karsten,  he  has  ascertained  that  the  agustine 
is  no  otlier  than  phosphate  of  lime. 

Machine  for  shearing  Cloth. 

Messrs.  Wathier  and  Leblanc  Paroissien,  of  Rheims, 
lately  invented  a  machine  for  shearing  cloth.  This  ma- 
chine has  been  since  altered  and  improved  by  M.  Le- 
blanc,  to  whom  the  government  ha9  granted  a  patent, 

dated 
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dated  4  Bitimaii'e,  year  12,  (October  56,  1W3.)  This 
machine  is  stated  to  be  very  simple,  and  the  more  ad- 
vantageous as  one  man  sets  in  motion  eight  powers,  and 
these  may  be  augmented  by  adapting  to  it  any  moving 
poorer  whatever. 


List  of  Patents  for  Invmtions,  Kc. 
(Continued  from  Page  240.) 

J  OHN  Wood,  of  Manchester,  in  the  county  palatine  of 
Lancaster,  Machine-maker  ;  for  his  new-invented  im- 
provements or  additions  to  machines  for  spinning  cotton^ 
silk,  and  wool.     Dated  January  10,  1804. 

John  Slater,  of  Huddersfield,  in  the  county  of  Yprk, 
Surgeon  ;  for  his  new-invented  improved  method  of  ma* 
nufacturing  and  fabricating  of  cables,  shrouds,  stays,  and 
other  articles  for  the  rigging  of  ships,  of  noaterials  never 
before  used  for  that  purpose.     Dated  January  19,  1804. 

Qeorge  Alderson,  of  Carnaby-street,  in  the  parish 
of  St.  James,  Westminster,  in  the  county  of  Middlesex, 
Lead-pipe-manufacturer  ;  for  his  new-invented  manufac^ 
ture  of  metal  pipes,  the  same  being  lead,  lined  with  tin, 
in  a  manner  and  by  a  process  entirely  new,  to  be  used  in 
all  cases  to  which  lead  pipes  are  applicable. 
Dated  January  26,   1804. 


TO  OUR  READLTIS. 


In  the  memoir  on  hardening  cppjMT,  in  our  last  number,  p.  234,  tt 
IS  said  ihat  an  alloy  of  copi>er  wiili  SO  per  cent,  of  tin  **  forms  an  ex- 
cellent composliion  for  making  looking-plas?es,  spectacles,  or  tele- 
scope*.'* This  absurdity  is  a  f.iiihtul  translation  from  the  French ;  and 
ft  note  was  prepared  to  point  it  out,  but  unfortunately  omitted  by  the 
compositor.  It  may  be  rcronciled  by  readiii;;,  •*  an  excellent  cowpwi- 
Hunfor  making  mirrors  and  speadafor  iekscopcsJ* 
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Number  XXIII.      SECOND  SERIES.      April  I,  1804. 

Specification  of  the  Patent  granted  to  Clement  Sharp,  of 
the  Parish  of  Saint  Luke^  in  the  County  of  Middlesex: ^ 
Merchant  y  and  Amos  Whittemore,  of  the  same  Place, 
Card  Maker ;  for  an  entire  new  Machine  for  the  Pur^ 
pose  of  making  all  Sorts  of  Cards  for  Carding  JFool, 
Cottony  and  all  other  Materials  capable  of  beifig  carded^ 
and  for  dressing  Woollen  Cloths. 

Dated  June  26,  1799. 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso,- 
We  the  said  Clement  Sharp  and  Amos  Whittemore  do 
Jiereby  declare  that  our  said  invention  is  described  ia 
manner  following  ;  that  is  to  say  :  This  inventiou  consists 
in  making,  by  a  machine,  all  sorts  and  sizes  of  cards  for 
carding  of  wool,  cotton,  and  all  other  materials  capable 
of  being  carded,  and  for  dressing  woollen  cloths,  for 
which  purpose,  until  now,  there  had  never  been  a  ma- 
chine in  Great  Britain,  and  is  still  thought  to  be  impossi- 
ble. *  The  mo'de  in  which  cards  are  at  present  made ; 
Vol.  IV. — Second  Series.  T  t  vix. 
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vix.  by  first  piercing  all  the  holes  in  the  piece  of  leather, 
and  preparing  the  staples  to  be  put  into  them  singly  by 

»hand)  must  necessarily  be  confined  to  cards  of  a  much 
smaller  size  than  may  be  made  by  the  machine.  The 
crook  in  the  staples  is  always  liable  to  be  altered,  par* 
ticularly  in  putting  them  through  stout  leather,  which 
causes  the  cards  to  work  unevenlj,  at  the  same  time  the 
holes  in  the  leather  must  be  larger  than  the  staples,  which 
not  being  properly  supported  lose  a  great  part  of  their 
elasticity. 

The  cards  made  by  the  machine  are  free  from  these 
imperfections,  as  they  may  be  made  of  any  size  with 
leather  of  any  thickness,  the  holes  the  size  of  the  staples 
which  are  all  crooked  exactly  alike  in  any  part  and  to 
any  figure,  with  the  greatest  uniformity,  and  to  a  de- 
gree of  fineness  hitherto  never  attempted  by  hand,  to  the 
great  improvement  of  the  woollen  and  cotton  manufac- 
tures.    Tiie  powers  of  the  machine  are  here  specified : 
The  leaf  or  piece  of  leather  is  put  into  the  stretching 
frame,  and  by  its  different  motions  every  part  of  it  is 
brought  alternately  to  a  given  point  in  the  centre  of  the 
•machine,  which  if  a  tracer  would  draw  upon  it  any  pat- 
tern which  is  or  can  be  made,  it  is  then  set  to  the  desired 
pattern,  and  one  end  of  the  leaf  brought  to  the  centre  ;  on 
the  machine  being  put  in  motion,  a  pair  of  holes  are 
made  in  the  leaf  at  the  same  time,  the  proper  lengtli  of 
wire  is  brought  forward  and  seized  by  its  middle,  when 
it  is  cut  off  and  bent  into  the  shape  of  a  staple,  then  con- 
ducted through  the  holes  in  the  leaf  where  it  is  crooked, 
let  lose  and  forced  up  to  it§  place.     The  leaf  is  then 
shifted  the  space  for  the  next  staple,    and  the  several 
movements  again  take   phice  and  are  repeated  until   a 
row  in  width  is  coraploat,  when  it  is  shifted  tlie  distance 

for 
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for  the  next  row  which  is  compleated  in  a  similar  manner, 
and  so  on  until  the  card  is  finished. 

In  constructing  this  machine  it  is  necessary  to  premise 
that  the  materials  of  which  it  is  composed,  and  the  mode 
by  which  the  s«veral  movements  are  obtained,  are  not  es- 
sential to  the  invention,  but  must  be  left  to  the  judgment 
of  the  artist.  As  many  cylinders  of  carding  machines  are 
about  thirty  inches  wide,  the  following  dimensions  are 
suited  to  a  machine  for  making  cards  of  that  size,  or  any 
that  arc  less  :  a  frame  of  iron  or  other  metal  or  materials 
serving  as  the  base  of  the  machine,  will  be  ^bout  seven 
feet  long  and  twenty  inches  wide,  on  the  ends  of  which 
are  fixed  two  arms,  about  two  feet  high,  inclining  to  the 
back  front,  about  the  angle  of  sixty  degrees ;  the  tops  of 
them  are  curved  back  about  two  inches,  and  at  the  ends 
are  holes  to  receive  a  bar,  having  at  one  end  of  it  a 
wheel  fixed  with  saw  teeth  which  is  furnished  with  clicks ; 
and  upon  the  same  bar  is  fixed  near  each  end  (when  it 
works  in  the  arms)  a  small  roller  with  pliable  pieces, 
which  connect  them  to  the  bar  which  hangs  against  and 
slides  up  and  down  upon  the  arms,  but  is  prevented 
from  moving  sidewise.  Near  the  tops  of  the  arms*  is  a 
rail  to  connect  them  together.  Against  this  rail  lies  the 
top  bar  of  a  frame  called  the  carriage,  which  is  about 
three  feet  long,  and  is  fastened  to  a  bar  the  length  of  the 
base  on  which  it  slides.  To  this  bar  are  fixed  the  racks 
or  other  contrivances  to  give  it  motion  from  side  to  side  ; 
within  the  can'iage,  and  suspended  ft-om  the  hanging  bar, 
is  the  stretching  frame,  which  is  about  two  inches  shorter, 
and  half  the  width  of  the  carriage,  having  pieces  at  each 
corner  to  lie  above  and  below  the  sides  of  the  carriage  to 
guide  it  in  its  motion  up  and  down,  as  the  top  bar  is 
moved  by  its  wheel ;  and  sidewise  by  the  heart  motion  as 
it  is  called  (to  which  it  is  kept  up  by  a  spring),  which 
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gives  the  twiU  or  other  pattern  to  the  cmrd  is  it  b  tinftsd 
at  the  end  of  each  row ;  at  the  middle  of  the  base  and 
close  to  the  front  edge  is  placed  a  stage,  about  a  foot 
high  and  six  inches  wide,  to  support  a  plale  to  be  hefe- 
after  described.     At  one  end  of  the  base  is  an  upright  of 
the  same  height  with  an  arm  reaching  to  the  back  front, 
upon  which  is  jointed  the  lever  with  the  moving  dick  for 
shifting  the  wheel  on  the  top  bar,  and  in  any  convenienl 
part  is  placed  the  standing  click  and  the  lever,  which 
communicates  the  motion  to  the  racks,  if  that  mode  of 
stjifting  the  carriage  be  preferred.     In  the  top  of  the 
stage  and  upright  are  holes  for  the  main  arbour  to  work 
in  (to  be  turned   by  any  kind  of  machinery),  cm  which 
are  fixed  a  number  of  single  teeth  or  knobs  to  give  mo- 
tion  to  the  several   parts  of  the  machine.     The  plate 
above-mentioned  is  <nbout  se%'en  inches  long  and  six  inches 
wide,  and  is  fixed  upon  the  stage.     The  pricker  having 
two  points  to  pierce  the  leaf  is  about  eight  inches  long, 
lying  parallel  with  the  plate,  but  beneath  it,  and  reaching 
from  the  iront  of  the  arbour  backwards  to  the  stretching 
frame  ;  it  is  jointed  to  an  upright  piece  which  works  be- 
tween centres  on  the  ijase,  and  is  forced  back   by  ope  of 
the  knobs  on  the  arbour,  and  forward  by  a  spring  in  its 
niotioii ;  the  end  is  raised  up  by  tlie  inclined  plane  upon  its 
nndersicie  sliding  upon  a  bar,  that  when  it  had  done  its 
office  it  may  fail  out  of  the  way  of  the  other  instruments. 
On  one  side  of  the  pbte  is  a  contrivance  to  bring  forward 
the  wire  for  tlie  staple,  which  may  be  done  by  levers, 
or  pliers,  or  ton^s,  or  rollers,  tlie  latter  we  think  best, 
and  KJiall  describe  their  ap[)lication  :  the  rollers  lie  on  tlie 
plate  at  right  angles  with  tiie  main  arbour,  and  are  about 
six  inches  long,  a  wheel  on   which  gives  them  tlie  ne- 
cessary motion,  by  having  teeth  for  about  one  quarter  of 
its  circumference  only ;  these  take  into  a  small  wheel  on 

one 
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/Oiiie  of  the  rollers  whieh  drive  each  other.     The  wire 

passing  between  them  is  conducted  through  holes  before 

the  fixed  side  of  a  pair  of  shears  into  the  tongs,  which 

are  tixeJ  to  a  thin  piece  about  five  inches  long  and  two 

inches  wide,  sliding  between  two  pieces  in  the  middle  of 

the  plate  ;  the  back  end  of  the  tongs  are  the  breadth  of 

the  staple  and  about  half  an  inch  thick,  having  a  slit  per* 

pendicular  to  the  plate,  through  which  a  thin  piece  called 

the  crowner  passes  ;  there  is  also  a  slit  parallel  with  the 

plate,  which  makes  an  opening  for  the  wire.     On  the 

front  of  the  tongs  plate  is  fixed   a  pieoe  like  a  gallows, 

the  back  leg  oi  which  covers  the  end  of  the  tongs  and  is 

the  moving  hulf  of  them  ;  against  this  piece,  the  crowner 

having   a  small  notch  in  its  end  holds  the  wire  as  in  a 

vice,  when  it  is  cut  off  by  the  moveable  part  of  the  shears 

which  lie  under  the  pkte,  and  is  jointed  and  moved  as 

the  pricker  is,  tlie  back  end  being  crooked  upwards  to 

correbi)ond  with  the  fixed  part.     The  wire  is  thus  held 

in  the  tongs  until  the  staplers  are  forced  back  and  give  it 

'  the  proper  shape.     The  staplers  are  a  pair  of  bars  jointed 

^pon  a  plate  of  the  same  width  as  the  tongs  plate,  and 

sliding  between  the  same  side  pieces,  it  has  an  opening  in 

the  middle  to  let  it  pass  the  crowner  which  works  within 

it  on  the  tongs  plate.     The  back  or  working  ends  of  the 

staplers  arc  bent  down  to  correspond  with  the  tongs,  and 

have  grooves  to  let  the  wire  lie  in,  these  are  closed  by  a 

spring  between  their  front  ends  when  their  plate  is  forced 

backwards  by   its  knob  on  the  ai\'?oi1r,  which  bends  the 

two  sidcb  of  :l'e  wire   into  the  shape  of  a  staple,  when 

they  are  drawn  forwards  by  theii    plate  spring,  and  the 

conductors  which  are  two  snuiil  levers   fixed  to  a   bat 

ivhicli   is  jointed  to  supports,   fixed  on   the  plate  and 

mo\  cd  up  and  down  by  their  knob  on  the  arbour ;  the 

back  ends  have  small  grooves  in  which  the  ends  of  the 

staple 
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staple  lie,  whilst  the  tongs  are  forced  back  by  their  knob 
on  the  arbour,  and  thus  conduct  them  into  the  holes  pre- 
pared for  them.  '  The  part  of  the  staple  which  should  be 
crooked  is  now  through  the  leaf,  and  upon  the  top  of  the 
anvil,  against  the  edge  of  which  the  holes  are  pierced, 
is  a  bar  about  a  foot  long  set  up  an  end,  and  fixed  to 
a  support  in  the  middle  of  the  frame  ;.  the  crookers  are 
small  bars  about  three  inches  long,  fixed  to  a  bar  which 
is  jointed  to  the  anvil  support,  and  to  any  convenient 
part  at  one  end  of  the  frame  a  little  higher  than  the  an- 
vil, and  parallel  with  the  front  of  the  case  ;  this  is  moved 
up  and  down  by  a  lever  acted  upon  by  its  knob  on  th<i 
arbour;  the  crookers  nearly  touch  the  anvil,  and  have 
small  holes  to  receive  the  ends  of  the  staple,  which  by 
their  motion  are  crooked  to  the  desired  figure,  when  the 
moving  part  of  the  tongs  is  lifted  up  by  its  lever,  which 
is  moved  by  its  knob  on  the  arbour,  and  gives  liberty  to 
the  crowner  to  shoot  back,  and  force  up  the  staple  to  its 
proper  place  by  means  of  its  spring,  and  is  then  brought 
forward  by  its  lever,  acted  upon  by  a  knob  on  the  arbour 
as  the  other  levers  arc.  The  staple  is  now  complete  and 
in  its  place,  and  the  carriage  is  shifted  the  distance  for 
the  next  staple  ;  the  whole  of  these  operations  take  place 
more  than  an  hundred  times  in  one  minute. 

To  accommodate  the  machine  to  ribband  cards  or  fil- 
liting,  the  stretching  frame  and  hanging  bar  are  removed, 
and  a  small  pair  of  rollers  are  fitted  to  the  carriasre. 
which  are  moved  by  a  band  passing  over  a  pulley  on  the 
top  bar,  and  another  on  the  axis  of  one  of  the  rollers. 
The  leather  is  put  under  a  pulley  fixed  to  the  floor  be- 
twecn  the  rollers,  and  over  a  pulley  fixed  above  the  ma- 
chine, where  a  weight  is  suspended  to  it  to  keep  it  tight 
against  the  anvil,  where  it  is  pierced  and  stapled  as  the 
other  cards  are. 

In  witness  whereof,  &c. 

Sp'xification 
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Specification  of  the  Patent  granted  to  John  Isaac  Hawkins, 
of  BorJentoji,  in  the  United  States  of  America;  now 
residing  in  Lide-streety  in  the  County  of  Middlesex; 
for  new  Machinery  and  Methods  for  Writing  y  Painting^ 
Drawings  Ruling  Lints  and  other  Things^andfor  apply^ 
ing  Parts  of  the  aforesaid  Machinery  to  other  Purposes. 

Dated  September  24,   1803- 
With  a   Plate. 

X  O  all  to  whom  tlicse  presents  shall  come,  &c 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
viso, I  the  said  John  Isaac  Hawkins  do  hereby  declare 
tbat  my  said  invention  for  new  machineiy,  and  methods, 
for  writing,  painting,  drawing,  ruling  lines  and  otlicr 
things,  and  for  appl yJTig  parts  of  the  aforesaid  machinery 
to  other  purposes,  is  described  in  manner  following  ;  that 
is  to  say  :  For  writing,  1  affix  two  or  more  pens  to  a 
horizontal  and  perpendicular  parallel  ruler,  so  that  no 
motion  either  up,  down,  side  wise,  forward,  or  backward, 
can  be  made  by  one  of  the  pens  without  moving  the  other 
or  others  in  a  similar  manner  ;  by  which  means  I  make  as 
many  letters  or  figures  at  the  same  time  as  there  are  pens, 
each  letter  resembhng  the  other  or  others.  By  the  same 
machine  I  rule  as  many  lines  at  once,  as  I  put  pens  to  the 
parallel  ruler.  By  the  same  machine  also,  I  paint  or 
draw  two  or  more  pieces  at  the  same  time,  resembling, 
each  other,  by  putting  to  the  ruler  camcrs-hair  or  other 
pencils  instead  of  pens.  For  drawing  with  chalks  or 
other  substances,  I  put  the  substances  into  port  crayons 
or  cases,  and  affix  them  to  the  parallel  ruler  instead  of 
pens.     To  draw  likenesses  of  persons,  I  fix  a  tracer,  upon 

a  prin- 
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a  principle  hereafter  to  be  describe(i>  to  one  or  more" 
parallel  mlers,  and  also  as  inany  pens,  pencils,  or  me^ 
points,  as  I  intend  to  multiply  likenesses.  This  tracer  is 
to  be  passed  over  the  face,  head,  and  such  other  parts  of 
the  body  or  other  object  as  is  wished  to  be  represented 
in  the  drawing  ;  and  the  pens,  pencils,  or  points,  will 
mark  on  paper  or  other  thing  placed  against  them,  simi* 
lar  linc*s  to  that  passed  over  by  the  tracer.  I  take  like- 
nesses in  perspective,  of  various  sizes  at  the  same  time, 
by  a  particular  mode  of  placing  the  parallel  ruler.  I  . 
also  take  tliem  of  various  jiizes  by  fixing  the  tracer,  pei», 
pencils,  or  points  to  a  pantograph.  I  write,  draw,  or 
paint  pieces  of  difTerciit  sizes  at  one  operation,  by  at- 
taching pens,  pencils,  &c.  to  a  double  pantograph.  I 
also  distort  writing  for  the  purpose  of  secret  correspond- 
ence, by  putting  the  pen  in  a  particular  part  of  the  pan- 
tograph or  parallel  nilcr,  which  writing  must  be  re- 
traced by  a  similar  instrument  to  make  it  legible.  I  take 
outlines  of  landscapes  also  with  some  of  the  aforesaid  ma* 
chinery.  I  also  fix  a  marking  point  to  a  small  panto- 
graph, in  a  case  which  may  be  carried  in  the  pocket  to 
write  memorandums,  on  a  slip  of  paper  stretched  on  two 
rollers  in  the  said  case,  which  slip  of  paper  is  moved 
>along  every  time  the  line  is  written,  so  that  a  person  can 
write  memorandums,  &c.  in  the  dark,  without  any  fear 
^1  writing  two  lines  on  one  i)lace.  The  esi^ntial  princi- 
ple in  the  construction  of  the  tracer  above-mentioned  is, 
that  it  has  a  rotation  on  its  axis,  and  that  the  tracing  edge 
be  in  a  line  with  that  axis,  so  that  turning  the  tracer 
round  sliall  not  alter  the  place  of  the  tracing  edge. 


Dsscnip- 


Writiugi  Painting^  Drawings  Ruling  Lines  t^c.    32* 

Description  of  the  Drawings. 

Fig.  1,  Plate  XII.  is  a  geometrical  side  view  of  a  ma-  . 
chine  and  desk,  made  up  in  a  portable  form  for  writing 
two  letters  at  once,  A  B  C  D  E  F  G  H  I,  the  desk  as  it 
appears  when  open,  the  suspending  frame'  CDEF  is 
represented  as  broken,  in  order  to  shew  the  apparatus 
more  distinctly.  The  dotted  lines  B  L  K  C  represent 
the  desk  when  shut  up.  The  writing  apparatus  in  Fig. 
1,  and  the  whole  of  the  Figs.  2  and  3,  will  be  best  ex- 
plained together  ;  the  letters  of  reference  are  the  same  ixk 
each.* 

Fig.  2,  is  a  view  from  above  of  the  horizontal,  and  Fig. 
S ,  a  front  view  of  the  perpendicular  parallel  ruler,  with 
their  appendages;  ;z^  is  the  horizontal  parallel  ruler; 
the  bar  z  has  a  pivot  in  each  end,  working  in  the  studa 
a  a;  these  studs  are  screwed  down  to  the  desk  at  a.  The 
bar  y  has  also  a  pivot  in  each  end  working  in  the  studs 
b  b  ;  cd\s  the  perpendicular  parallel  ruler  ;  the  pivots  of 
die  bar  d  work  in  the  studs  ee^  which  studs  are  screwed 
to  the  upper  part  of  the  suspending  frame.  The  pivots 
of  the  bar  c  work  in  the  studs  v  v.  The  studs  b  b  and  v  v 
are  made  fast  to  the  end  of  the  bar  U,  through  which  bar 
go  the  arms  /  /,  turning  on  their  axis,  and  carrying  the 
arms  ww.  The  arms  tt  are  made  crooked,  to  make 
room  for  the  fingers  in  holding  the  pen.  Firni  to  the^ 
other  end  of  the  arm  /  is  a  socket  rj,  into  which  slides 
another  socket  o/?,  having  a  shoulder  or  stop  at  o.  Thb 
inner  socket  is  to  contain  a  pen  of  quill  or  metal ;  the 
inner  socket  must  slide  into  the  outer  from  the  end  n  It 
is  immaterial  what  distance  the  nib  of  the  pen  is  out  of 
jthe  socket,  provided  all  the  pens  are  out  of  the  sockeCs 
an  equal  length.  Instead  of  one  of  ,the  fixed  studs  e^  iti 
the  suspending  frame,  T  sometimes  put  a  moveable  one. 
Vol.  IV.— Second  Series.  U  u  as 
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as  represented  by  Fig.  4,  where  the  pivot  hole  a  is  raised 
or  lowered  by  the  screw  A,  and  moved  forward  or  back- 
ward by  the  screw  c.  The  two  screws  d  d,  are  to  fasten 
the  whole  to  the  suspending  frame.  The  paper  for  writ- 
ing on  in  the  machine  is  held  at  its  upper  end  by  two 
plates  of  brass  or  other  metal,  the  one  plate  let  in  aod 
screwed  to  the  lower  part  of  tlic  suspending  frame  at  f, 
flush  with  the  plane  of  the  desk  ;  into  this  plate  are  ri- 
retted  several  studs  with  mortises  in  them,  projecUog 
through  holes  in  the  upper  plate  as  shewn  in  Figs.  5  and 
6  ;  w  w  the  studs,  cc  wedges  joined  to  a  rod  i,  put  into 
all  the  mortises ;  t!ie  rod  b  is  moved  by  a  lever  d;  the 
paper  e  e  beuig  put  between  the  plates,  and  tbe  wedges 
forced  into  the  mortises  by  the  lever  d  is  held  tight.  « A 
metal  ruler  is  laid  ou  the  paper  near  to  the  place  of  writ- 
ing, to  keep  it  from  rising  when  tbe  pens  ace  lifted  up  j 
//  are  spiral  springs  to  support  tbe  weight  of  tlic  appa- 
ratus ;  k,  Fig.  1,  is  an  ink-holder,  of  which  there  must  bt 
as  many  as  there  are  pens,  and  placed  at  tbe  same  dis- 
tances, so  that  every  pen  may  dip  in  ink  at  tbe  same  tiooe. 
From  this  construction  it  is  evident  that  when  one  pen  is 
lifted  up  or  pressed  down,  the  perpendicular  parallel 
ruler  will  give  the  other  tlie  same  motions.  When  one 
pen  is  moved  forward  or  backward,  the  horizontal  paral- 
lel ruler  will  move  the  other  in  the  same  manner.  If  one 
pen  is  moved  side\vise,  the  other  must  be  so  likewise ; 
because  th«y  are  both  fixed  to  one  bar  :  and  for  the  same 
reason,  if  one  is  inclined  forwards  or  backwards,  the 
other  must  move  in  like  manner  :  and  if  one  is  inclined 
sidewise,  the  other  will  be  so  inclined,  by  means  of  tbe 
arms  w  w,  and  connecting  rod  x..  The  rods  or  bars  of 
the  parallel  rulers,  I  prefer  making  of  a  light  wood  called 
lime-tree :  tliough  any  other  wood  or  even  metal  may 
answer  the  purpose.    I'hey  will  be  about  a  quarter  of 
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an  inch  wide  and  one-eighth  of  an  inch  thick  ;  the  bar  a, 
will  be  about  three-quarters  of  an  inch  wide  and  half  an 
inch  thick  ;  the  other  pieces  in  about  the  same  proportion 
as  they  are  drawn  *.  I  make  the  rods  hk  of  the  parallel 
rulers  double ;  because  in  that  manner  they  are  much 
stronger  with  the  same  weight  of  wood  than  if  made 
single.  Fig.  1^  is  drawn  to  a  scale  of  about  four  inches 
to  a  foot ;  Figs.  2  and  3,  about  three  inches  to  the  foot ; 
Fig,  6,  si»  inches  to  the  foot,  and  Figs.  4  and  5,  of  the 
full  size  ;  but  specific  measurements  need  not  be  given 
for  this  machine,  as  the  dimensions  should  be  according 
to  the  size  of  the  paper.  The  parallel  rulers  should  be 
large  enough  to  suffer  the  pen  to  move  freely  over  the 
whole  surface  of  the  paper,  to  be  larger  is  not  necessary. 
The  pens  should  be  a  little  farther  a<-part  than  the  width 
of  the  paper.  When  more  than  two  pens  are  used  it  is 
ne<!:essary  to  widen  the  machine,  and  add  the  pens  to  the 
bar  a.  The  accuracy  of  the  macliine  depends,  first,  on 
the  desk  being  a  perfect  plane  surface  ;  secondly,  on  the 
rulers  being  perfectly  parallel  to  themselves,  to  each  other, 
and  to  the  plane  of  the  desk  ;  thirdly,  on  the  joints  moy« 
Mg  freely  without  any  play*;  and  fourthly,  on  the  nibs 
of  the  pens  being  equidistant  from  and  parallel  to  the 
yulers.  All  this  being  proved,  and  if  it  were  possible  to 
pbtain  pens  of  an  equal  degree  of  elasticity,  the  ink  of 
one  and  the  same  quality,  and  an  equal  quantity  in  each 
pen,  no  difference  whatever  could  be  discerned  between 
the  writing. 

To  use  this  machine  for  painting  or  drawing,  it  will  be 
best  to  fit  it  to  an  easel,  the  horizontal  parallel  ruler  be- 
coming the  perpendicular,  and  vice  versa.  Such  pencils  are 
to  be  put  into  the  sockets  as  arc  commonly  used  in  paint* 
ing  or  drawing.     It  will  be  well  to  have  several  sets  of  in- 

^  The  drawiugfl  h^re  been  reduced  to  suit  the  size  of  our  plate. 

y  u  j;^  ner 
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ner  sockeU,  and  as  many  pencils  fixed  in  them  «s  cokmn 
to  be  used,  they  wiU  then  be  exchanged  vrab  but  liuie 
loss  of  time. 

Pallets  are  to  be  constructed  with  as  numy  chamben 
in  them  as  colours  may  be  wantL'd  ;  each  chamber  abooi 
one-twentieth  of  an  inch  deep  aiid  halt  an  inch  diamcrer; 
the  chambers  in  one  pallet  corresi>*j!iding  with  the  cliaro. 
beri  in  the  other  or  others. 

Adjoining  to  each  chamber  a  level  surface  if^  Ici't  in  the 
pallet  to  touch  the  pencil  on  and  cquallize  the  cciour; 
the  corresponding  chamhcrs  of  tlic  pallets  lieing  lilieJ 
with  the  same  colour,  and  the  pallets  tix^d  to  tire  easel 
at  the  same  distance  apart  as  the  pencils  are  :  the  atcre- 
said  rules  being  observed  with  respect  to  the  paralielism 
of  all  the  parts  to  the  plane  of  tbe  canvas  or  paoiiel :  and 
the  length  and  elasticity  of  the  pencils  being  similar  ai 
possible :  two  or  more  paintings  or  drawings  may  be  ' 
made  at  once  so  nearly  alike,  as  scarcely  to  be  distin* 
guished  the  one  from  the  other.  Chalks  or  ctlier  sub- 
stances being  put  into  the  sockets^  drawings  may  be  mal- 
tiplied  with  them. 

Fig,  7,  A,  front  view  of  a  'pen  for  ruling  lines,  to  be 
put  into  the  machine  instead  of  the  bar  U  in  Figs.  ] ,  2,aiKl 
3,  and  its  pens  ;  B,  end  view  of  the  same ;  A,  a  canal  to 
contain  ink,  which  will  run  through  tlie  slits  cc^  and 
mark  lines  on  the  paper  over  which  it  was  (^rawn  ;  tf  i& 
made  of  metal ;  f  g  of  wood. 

Fig.  8,  is  another  plan  of  ruling  pens.  A,  front  view; 
B,  end  view.  The  construction  of  this  is  evident  on 
inspection  ;  b  b  are  made  of  steel ;  c  c  of  brass ;  and  c  e 
of  wood.  This  is  to  be  supplied  with  ink  by  dipping  in 
a  shallow  trough,  placed  in  some  convenient  situation. 
In  both  Figs.  7  and  8,  a  is  the  pivot  hole  fpr  tlie  hucizon- 
tal,  and  of  Fig.  i  for  the  perpendicular  ruler. 

Fig.  9. 
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Fig.  9.  is  a  side  view  of  a  machine  for  writing  twq 
diiierent  sizes  at  once. 

Fig.  10.  is  a  view  of  tjjc  same  frcai  above. 

Fig,  lU  a  pi  is|)t*c;ivc^  vio-.v  of  the  sixmo  representee^ 
pnlv  in  lines,  iu  (>i'c!(ir  t\r:^  t-;t'  piiijcipic  on  wliicii  the 
eir^^ct  deponiis,  ariy  be  i?;.j;o  iully  understood;  the  work- 
man must  clothe  the  aj  lines  with  as  much  substance  as  it, 
Dccessary  to  give  strength  to  the  maciuncry.  The  letters 
of  reference  answer  for  all  three  figures.  This  machine 
consists  of  two  pantographs,  whoi:e  planes,  and  the  plan^ 
pf  the  desk  or  table  whcieon  the  inachiue  acts,  coincidi) 
at  tiieir  fulqra ;  and  from  thence  diverge  at  an  angle  of 
about  from  five  to  ten  degrees  each  plane  from  the  other  ; 
b  b,  c  Cy  separating  bars  which  are  united  to  the  panto- 
graphs by  universal  joints,  whose  centres  are  in  the  cen- 
tres of  the  joints  qf  the  pantograplis,  as  well  as  in  their 
planes.  The  universal  joint  I  prefer^  is  that  by  whiclK 
the  mariners  compass  is  kept  on  a  level.  From  the  sepa- 
rating bars  b  b,  proceed  arms  d  d  cs^rrying  sockets  for 
pens,  >vhich  having  been  already  described  need  not  here 
be  repeated ;  «*/,  nre  little  whoe^  and  springs  to  sup- 
port the  wtjight  of  the  apparatus.  The  paper  may  bo 
kept  in  its  place  in  the  same  manner  as  above  described. 
By  this  machine  whatever  is  written  by  the  pen  ^,  will 
be  copied  by  the  pen  ky  on  as  much  smaller  scale  as  it  is . 
nearer  the  fulcrum.  It  is  necessary  to  the  proper  action 
of  this  machine,  that  the  nib  of  the  pen  be  in  a  line  with 
the  axis  of  the  separating  bar  to  which  it  is  attached.  A 
pen  fixed  to  a  separating  bar  any  where  about  1 1,  will  so 
distort  any  thing  that  is  written  by  the  pen  gy  as  to 
render  it  illegible.  If  this  distorted  writing  be  traced  over 
by  a  pen  or  a  point  in  a  similar  situation,  in  another  ma- 
chine of  tlie  same  size,  it.  will  be  written  in  the  same 
hand  as  before.     Writing  done  by  a  pen  fixed  to  the  bar 
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h  of  Fig.  16,  will  be  distorted  by  another  pen  any  wher* 
in  eitlier  of  the  bars  e  e ;  pencils  being  put  into  the  sock*  ' 
ets  of  this  machine,  viz.  Figs.  9,  10.  and  11,  and  pallets 
as  above  de8cribed  with  chambers  in  proper  proportions, 
lieing  provided  and  filled  with  colours,  two  or  more 
pieces  may  be  painted  at  once  of  different  sizes  ;  chalks, 
Ac,  being  fitted  to  the  sockets,  drawings  in  various  size3 
inay  be  made  with  them. 

Fig.  12.  is  a  front  and  end  view  of  a  pocket  machine 
te  write  memorandums  on,  tf,  a  slip  of  paper,  on  two 
fillers  b  and  c;  passing  over  the  flat  bar  rf,  which  bar  is 
^vered  with  two  or  tb.ri'o  thicknesses  of  paper,  or  a  piece 
of  thin  leather  ;  ^,  a  patito'^raph  ; /i  its  fulcrum  turning 
on  the  piece  ^,*Nvhich  mo\ing  on  two  pivots  A,  in  the 
studs  I,  allow  tiie  pantogrj'ph  liberty  to  move  up  and 
down  ;  k,  a  crank,  connected  with  an  arm  /,  to  the  undeT 
side  of  which  is  a  hook,  catching  in  a  ratchet  wheel  o,  on 
the  end  of  the  roller  r  ;  tw  is  a  conical  steel  point  to  mark 
on  the  paper ;  w,  a  handle  to  write  by,  terminating  in  a 
round  end  just  under  the  pantograph.  Whatever  is  writ- 
ten with  this  handle  on  the  ledge/?,  will  not  appear  there, 
but  in  a  reduced  size  on  the  paper  ;  when  one  line  is 
written  and  the  liandle  brought  back  to  begin  another, 
press  against  the  crank  X,  and  it  will  pull  the  lever  /,  an4 
by  tlie  ratchet  wheel  turn  tlue  roller,  and  tlien*by  move 
the  paper  the  distance  of  one  line.  A  spring  y,  pulls 
buck  the  lever  and  crank. 

The  rollers  b  and  c  have  a  slit  in  them  to  receive  th« 
end  of  the  paper  to  keep  it  from  slipping  as  represented 
by  the  section  A.  The  whole  of  this  figure  is  drawn  full 
si'/.'-. 

I'i^.  13.  the  tracer  for  the  profile  outline,  a  the  tracmcr 
edge,  which  is  thin  like  tfie  edge  of  a  knife,  in  a  hne 
with  the  axis  c  ;  the  projection  (L  at  the  back  is  to  turn  it 
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round  by;  it  is  to  be  fitted  by  the  shank  h  (which  is  a 
•frustum  of  a  cone)  to  the  parallel  ruler  or  pantograph^ 
at  right  angles  to  the  plane  on  which  the'  parallel  ruler  or 
pantograpli  moves.  E,  an  end  view  of  the  tracer;  a^ 
the  tracing  edge  ;  the  shank  is  about  one  inch,  and  the 
tracing  edge  five  or  six  inches  long. 

Fig.  14.  another  form  of  the  tracer,  A,  a  ring  with  two  , 
projecting  arms,  to  be  fastened  to  the  arm  of  the. pan- 
tograph or  parallel  ruler  by  the  screws  g  g.  B  is  another 
ring  which  revolves  on  the  ring  A  ;  C  is  a  section  through 
the  diameter  of  the  two  rings,  shewing  the  manner  of 
their  connection,  a  is  the  fixed  ring,  and  h  the  moveable 
one  ;  which  is  made  in  two  parts  screwing  together  at  r# 
On  one  side  of  the  moveable  ring  is  a  piece  dy  having  a 
dove-tailed  groove  parallel  to  the  axis  of  the  ring,  into 
which  groove  the  tracer  tf,/,^,  slides  ;  the  tracing  edge 
g,  being  perpendicular  to  the  plane  of  the  parallel  ruler 
or  pantograph,  and  always  in  the  axis  of  tl)e  ring,  so 
that  the  revolution  of  the  ring  makes  not  alteratioa 
in  the  place  of  the  tracing  edge.  The  revolving  ring  m 
milled  at  the  outer  edges,  in  order  that  it  may  be  easily 
turned.  This  ring  will  be  made  from  one  to  three  iiicheo 
diameter,  and  from  a  (]uarter  to  half  an  inch  thick  ;  the  - 
sliding  tracer  about  one  foot  long. 

Fig.  i5.  another  tracer  somewiiat  similar  to  Fig.  13, 
but  diftering  in  this  circumstance,  that  the  tracing  edge 
need  not  be  more  than  three  inches  long  and  the  shank 
of  a  cylindric  form,  in  general  from  one  to  two  feet  in 
length  ;  all  these  traces  are  to  be  made  of  metal. 

Fig.  16.  a  parallel  ruler  to  which  is  attached  the  tracer 
Fig.  14.  the  bar  c  is  fixed  to  a  perpendicular  plane  sur- 
face, on  which  the  ruler  move?.  A  point  or  points  any- 
where in  the  bar  6,  for  instance  ate/,  will  m;irk  a  similar 
line  on  paper  or  any  thing  else  pressed  against  it,  .-is  tliat 
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passed  over  by  the  edge  of  the  tracer,  of  course  if  the 
tracer  be  jiassed  over  the  outhnes  and  features  of  the 
person y,  they  will  be  marked  by  the  points  i/(/,  on  theJ 
canvas  or  paper  h  A. 

Figi  Hi  is  the  same  tracer  attached  to  a  pantograph 
whose  fulcrum  is  at  A,  moving  in  a  perpendicular  plane; 
It  is  plain  that  any  line  passed  over  by  the  tracing  edge 
will  be  imitated  by  the  marking  points  cCy  in  as  much 
smaller  scale  as  they  are  nearer  to  the  fiUcrum. 

Fig.  18.  is  a  pantograph  with  the  tracer,  Fig.  13.  to 
be  used  only  in  drawing  the  extreme  profile  outline.  The 
arm  d  is  made  crooked,  in  order  to  prevent  its  pressing 
on  the  shoulder  while  tracing  the  breast,  c  r,  the  marking 
points  which  may  be  multiplied  at  pleasure,  by  adding 
bars  parallel  to  those  shewn  in  the  drawing.  In  both 
Figs.  17  and  18,  the  marking  points  must  be  in  a  line 
(ffj  passing  from  the  tracing  edge  through  the  fulcrum 
b  ;  and  the  joints  r  ^,  in  a  line  with  the  tracing  edge. 

Fig.  19.  is  a  view  from  above,  shewing  the  way  in 
which  each  of  the  tracers  is  used  :  u,  the  head  of  the  per- 
son whose  likeness  is  to  be  taken,  resting  against  the  piece 
c ;  b  the  shoulder.  A,  part  of  tiie  arm  of  the  pantograph 
Fig.  18,  to  which  the  tracer  Fig.  13.  is  fitted;  this  arm 
moves  in  a  perpendicular  plane  on  the  opposite  side  of 
the  head  of  the  person  whose  likeness  is  to  l)e  drawn,  to 
where  the  operator  stands.  B,  part  of  the  arm  of  the 
pantograph  Fig.  17,  or  ruler  Fig.  16.  which  must  move 
in  a  perpendicular  plane,  between  the  operator  and  per- 
son to  be  drawn,  aB  near  to  the  person  as  can  be  without 
touching  him  ;  the  tracing  cAgQ  is  used  on  the  extreme 
outline,  and  the  point  or  termination  of  that  edge  on  the 
other  features,  &c. ;  the  sliding  shank  d  is  to  be  moved  in 
or  out  to  meet  the  inequalities  of  the  features.  By  means 
of  this  tracer,  applied  as  described,  it  is  evident  that  the 

likeness 
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likeness  of  a  full  face  can  be  drawn.  C^  shews  the  mode 
of  adapting  the  tracer  Fig.  15.  to  the  arm  ;  the  shank  / 
slides  in  a  collar  e,  and  is  used  in  the  same  manner  as 
the  last  described. 

Fig.  20.  horizontal  section  of  a  box  or  case,  a  a,  in 
in'hich  the  pantograph  works,  and  out  of  the  side  of 
vrhich  the  arm  containing  the  tracer  projects  at  A  ;  d  dj 
frames  to  hold  the  paper  or  other  thiiig  against  the  coni- . 
cal  steel  marking  points,  c  i\  These  frames  are  hung  by 
liinges  at  the  bottom  of  the  box,  they  are  made  of  two 
plates  of  brass  hinged  together,  between  which  the  paper 
is  put.  In  the  plate  nearest  to  the  point  is  an  aperture 
large  enough  for  the  likeness  to  be  marked  through  it  on 
the  paper  ;  at  the  opposite  end  of  the  plates  is  a  button  to 
keep  them  tight  together.  The  frame  is  pressed  against 
the  marking  point  by  a  spring  e,  which  is  turned  aside 
when  not  wanted.  This  box  is  to  be  supported  on  a 
strong  frame  or  easel,  to  which  is  also  attached  a  piece 
fcMT  the  head  to  rest  against,  as  shewn  in  Fig.  17.  The 
arm  of  the  pantograph  will  in  general  be  about  two  feet 
long,  one  inch  and  a  half  wide,  and  an  inch  thick  ;  aAd 
the  other  parts  bear  the  same  proportion  to  the  arin  as  in 
th«  drawing. 

F  ig.  2  J .  is  a  perspective  view  of  a  machine  for  drawing 
outlines  of  persons  at  full  length  in  perspective.  A,  a- 
strong  frame  to  be  fastened  to  a  wall,  having  projecting 
arms  b  by  between  which  the  bar  c  turns  on  pivots  ;  from 
this  bar  is  suspended  the  parallel  ruler  d^  hinged  to  the 
hsLt/f  of  the  perspective  parallel  ruler  e.  The  bar  g  is 
supported  by  pivots,  and  turns  in  the  frame  13,  at  the 
lieight  and  distance  determined  on  for  the  point  of  sight 
of  the  picture  ;  x  Xy  are  holes  in  the  frame  to  vary  the 
beight ;  A  A,  are  weights  to  counterbalance  the  weight  of 
the  apparatus  on  the  opposite  side  of  the  bar  g ;  /t,  the 
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canvas  on  which  the  picture  is  to  be  made,  supported  by 
the  hook  m  in  the  bottom  of  the  frame  A,  and  lield  firm 
by  the  screw  buttons  n  w,  which  slide  up  and  down  in  the 
grooves  .9  5,  to  suit  the  different  heights  of  the  picture. 
7*,  the  person  whose  likeness  is  to  be  drawn  standing  on  the 
step  /,  by  the  side  of  the  canvas,  and  supported  at  the 
head  and  waist  by  the  bars/?p,  which  slide  qp  and  down 
in  the  grooves  rr.  On  these  bars  are  other  projecting 
ones  to  keep  the  head,  &c.  steady  sidewise ;  C,  shews 
these  bars  more  plainly,  where  h  h  support  the  sides  and 
a  the  back.  To  prevent  confusion  in  the  perspective  of 
this  machine,  the  bars  of  the  parallel  rulers  d  and  e  are 
represented  without  thickness.  D,  therefore,  represents 
the  manner  and  about  the  siz9  of  the  pieces  of  which  I 
would  make  the  parallel  ruler  d;  and  E,  is  a  section  of 
what  the  ruler  e  should  be  to  give  it  strength  without 
much  weight.  The  tracer.  Fig.  15,  which  is  here  used 
about  two  feet  in  length,  is  let  half  its  diameter  into  the 
underside  of  the  ruler  e,  at  2^;  over  which  is  screwed  a 
cock  V,  Fig.  E.  The  marking  point  w,  which  is  shewq 
on  a  larger  scale  in  Fig.  22,  is  also  let  half  its  diameter 
into  the  underside  of  the  other  ruler,  and  kept  there  by 
cocks  aa  ;  b  is  a  block  sliding  in  a  dove-tailed  groove  c, 
and  drawn  by  tlie  springs  rfrf,  against  the  end  of  the 
shank  ^,  of  the  marking  point  w,  which  is  thereby  pressed 
out  against  the  canvas.  When  the  point  is  not  to  touch 
the  canvas,  it  is  pushed  in  till  the  spring-catch  f  fklb 
into  the  notch  .i^;  A,  a  small  catch  to  hold  back  the  catch 
/,  when  not  in  u«je. 

Fig.  23.  is  a  sliank  with  a  hole  in  the  end  a,  to  receive 
a  pipce  of  chalk,  &c.  b  ;  its  shank  should  be  of  the  same 
size  as  the  shank  of  w^  so  as  to  be  put  in  its  stead  at 
pleasure. 

Fig.  24, 
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Fig.  24.  a  geometrical  view  of  the  perspective  parallel 

ruler  ;  g  the  tracer,  b  the  marking  point,  h  h  the  hinges 

to  attach  it  to  the  perpendicular  ruler  ;  a  a  the  pivots 

which  act  in  the  frame  B  of  Fig.  21  ;  tr,  holes  to  whicii 

the  har  g  may  he  removed  to  vary  the  distance  of  the 

point  of  sight ;  e  e,  additional  bars  and  marking  points 

to  draw  the  figures  of  different  sizes  ;  ff^  the  pannels  or 

canvas  on  which  they  are  to  be  drawn,  these  are  to  be 

supported  on  easels.     It  will  be  necessary  sometimes  to 

put  a  board  behind  ths  canvas  to  keep  it  iirm  against  the 

point.     The  accuracy  of  this  instrument,    viz.  Fig.  21. 

^vill  depend  on  the  perpendicularity  and  pJanosity  of  the 

canvas  ;  on  the  parallelism  of  the  rulers,  and  of  the  bars  ,^, 

&c.  to  the  plane  of  the  canvas  ;  on  the  freedom  but  true 

sliding  of  the  tracer  and  marker ;  and  on  the  steadiness  of 

the  frames  A  B,  and  also  the  easels  which  support  the 

canvas/.     To  use  this  machine  take  hold  of  the  tracer  w, 

and  guide  it  over  the  parts  to  be  marked,  sliding  it  in 

and  out  to  all  the  protuberances  and  concavities  of  the 

person.     The  size  necessary  for  this  machine  may   be 

judged  from  a  comparison  of  it  with  the  figure  ii.     The 

putlines  of  landscapes  are  taken  by  N°  16  and  17.    A  hole 

l)eing  fixed  for  the  eye  to  look  through,  pass  the  edge  of 

the  tracer  over  the  outline  of  the  landscape,  and  it  will 

^be  delineated  by  the  marking  points.     To  make  black 

lead  lines,  rub  a  piece  of  thin  paper  with  powdered  black- 

leady  and  place  it  over  the   canvas,  pannel,  or  paper, 

mark  on  the  back  with  the  conical  steel  marking  point  of 

any   of  this  machinery,   and  a  veil  defined  black-lead 

line  will  be  transferred  from  the  paper  to  the  canvas, 

&c.     Having  to  the  best  of  my  knowledge  and  belief, 

fully  described  and  explained  my  macftinery  and  methods 

for  writing,  painting,  drawing,  and  ruling  lines ;  I  now 

X  X  2  pro-- 
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proceed  to  ihew  to  what  other  purposes  and  tkinga  parts 
of  the  tome  may  be  applied. 

Fig.  25.  A  parallel  ruler  applied  to  the  purpose  of 
turnitig  a  number  of  cranks  in  a  row  ;  aa,  the  spindles 
or  shafts  ;  cc^  the  cranks  jointed  to  the  bar  b ;  the  bar  d 
being  fixed,  it  is  evident  that  if  any  one  of.  tlie  cranks  be 
turned,  the  bar  h  will  turn  the  rest. 

Fig.  26.  the  parallel  ruler  applied  to  the  sun  and  planet 
wheel,  by  which  the  shaft  or  spindle  e  will  have  double 
the  velocity  of  the  shaft  or  spindle  f.  Motion  may  be 
communicated  in  mill  work  in  this  way,  from  one  shaft 
to  another  at  a  great  distance,  with  much  less  weight  of 
wood  or  m^tSiX  than  by  connecting  shafts  and  wheels. 

In  witness  whereof,  &c. 


Specification  of  the  Patent  granted  to  Wilwam  Loose- 
MORE,  of  the  Parish  of  Saint  Lukey  Old  Street ^  in  the 
County  of  Middlesex^  Factor ;   for  a  new  Method  of 
making  and  manufacturing  certain  Cloth  for  genaal 
Uses  and  Purposes. 

Dated  December  20,  1799. 

J.  O  all  to  whom  these  presents  shall  come,  kc. 
Now  KNOW  Y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  William  Loosemore  do  hereby  declare  that  the 
nature  of  my  said  invention,  and  the  manner  in  which 
the  same  is  to  be  performed,  is  particularly  described  and 
ascertained  as  follows  ;  that  is  to  say  :  My  said  invention 
is  to  make  cloth  of  diflfercnt  kinds,  and  fabrics  fit  for  ge- 
neral uses  and  purposes,  by  employing  in  their  fabrica- 
tion fur  or  furs  of  different  kinds,  which  have  never  hi- 
therto been  spun  or  t^oven  into  cloth  or  cloths ;  for  this 
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end,  the  3rarn  or  thread  employed  in  making  or  mano- 
fiaeturing  cloths  as  aforesaid,  is  made  or  spun  either  from 
beai^er,  hares  fiir,  or  rabbits  far,  singly,  or  from  any 
one  of  them  mixed,  blended,  or  incorporated  with  any 
one,  or  with  both  of  the  other  furs  or  materials  aforesaid, 
according  to  the  fineness  or  other  quality  intended  to  be 
given  to  the  cloth,  or  according  to  the  price  at  which  it 
is  intended  to  be  sold.  And  cloths  of  other  qualities  and 
prices  may,  at  the  pleasure  of  the  manufacturer,  be  pro- 
duced by  mixing  or  incorporating  any  one,  or  any  two, 
or  all  three  of  the  above-named  materials  ;  vtx.  Bearer^ 
hares  fur,  or  rabbits  fur,  in  any  proportions,  at  the  plea- 
sure of  the  manufacturer,  with  wool  or  with  any  other 
materials  that  have  been  hitherto,  or  that  are  now  em- 
ployed in-  making  cloth  for  general  uses  and  purposes ; 
and  such  mixing  or  incorporating  of  one  or  more  furs 
with  wool  or  other  materials  as  aforesaid,  may  be  ef- 
fected, either  when  the  materials  are  in  their  raw  state  ^ 
that  is  to  say,  before  they  are  carded,  roved,  spun,  or 
made  fo  pass  through  any  of  the  usual  operations ;  so 
that  by  such  carding,  roving,  spinning,,  or  other  opera* 
tion,  they  may  be  thoroughly  blended.  Or  such  mixing 
or  incorporating  of  one  or  more  kinds  of  far  with  the 
other  ipateriak  aforesaid,  may  be  efiected  even  after  they 
have  been  separately  or  in  various  mixtures  carded^ 
roved,  and  spun,  by  disposing  in  the  process  of  weaving 
threads  or  yam  spnn  from  wool  of  any  kind,  hair  of  anjr 
kind,  flax,  hemp,  cotton,  silk,  or  any  other  material, 
hitherto  employed,  or  at  present  made  use  of  in  weaving, 
knitting,  making,  or  manufacturing  cloths  or  fabrics  of 
any  kind.  Or  such  mixing  or  incorporating  in  the  pro- 
cess  of  weaving  one  or  more  kinds  of  fur  wit6  the  other 
materials  aforesaid,  after  they  have  been  separately  or 
in  various  mixtures  carded,  roved,  and  spun  asafqresaid, 
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Spee^kation  of  the  Patent  granted  to  Archibald  £aH 
of  DtTKDOKALD ;  foT  a  Method  or  Methods  of  tremiing 
or  preparing  Hemp  and  Flax,  arid  other  'Substitutes  for 
Hemp  and  Flax,  so  as  materially  to  aid  the  Operation  of 
the  Tools  called  Hackles,  in  the  Division  of  the  Fibre. 

Dated  June  28,  1803. 

.  X  O  all  to  whom  these  preseots  shall  9ome,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
yisoi  I  the  said  Archibald  Earl  of  Dundonald  do  hereby 
describe  aqd  ascertain  the  nature  of  my  said  invention, 
and  the  manner  in  which  the  same  is  to  be  performed,  as 
follows ;  that  is  to  say  :  My  process  for  aiding  the  opera- 
ration  of  the  hackles  in  the  division  of  the  fibre  of  flax 
and  hemp,  and  substitutes  for  flax  and  hemp,  is  to  be 
done  according  to  the  methods  hereafter  to  be  described^ 
being  all  upon  the  same  principle,  namely,that  of  removing 
from  flax  and  hemp,  and  substitutes  for  flax  and  hemp,  the 
Lark  and  a  considerable  proportion  of  the  mucilage  or 
extractive  letter  before  the  hemp  or  flax  has  been  dress- 
ed on  the  tools  caDed  hackles,  or  on  or  by  any  other 
tools  or  instruments  capable  of  performing  the  same,  or 
a  similar  division  of  the  fibre.  The  hemp  or  flax  in- 
tended to  be  operated  on  is  to  be  wetted  or  steeped  in 
water,  or  boiled  for  a  greater  or  less  length  of  time,  as 
circumstances  may  require.  It  is  then,  in  a  wet  or  damp 
state,  to  be  beaten,  bruised,  crushed,  rolled,  or  acted 
on  by  beaters,  stampers,  rollers,  or  by  any  othar  me- 
chanical means,  so  as  to  promote  the  solution  and  dis- 
charge of  the  mucilage  or  extractive  matter,  conse- 
quently to  loosen  the  adhesion  of  the  bark  to  the  fibre. 
This  process  is  to  be  done  with  or  without  a  run  of  water 
on  the  hemp  or  flax  while  beating,  crushing,  or  rolling : 
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other,  in  equal  or  in  different  proportions,  and  then  coqpv- 
posing  both  the  warp  and  the  woof  or  shoot,  either 
.wholly  or  partially,  of  the  threads  so  twisted,  or  com- 
posing the  warp  only,  or  the  woof  only,  either  wholly 
or  partially  of  such  threads. 

In  the  various  methods  already  described  and  exempli- 
fied,  beaver,  hares  fur,  and  rabbits  fur,  may  be  made 
into  cloth  either  singly,  or  any  two  of  them  mixtid*  with 
each  other,  or  all  three  mixed  and  incorporated  toge- 
ther :  and  jn  like  manner  in  the  same  piece  of  cfoth  any 
one  of  them,  or  any  two,  or  all  three,  may  be  mixecf, 
blended,  or  incorporated  with  any  one,  or  any  two, 
three,  or  any  greater  number  of  the  following  articles, 
namely,  wild  cat,  martin,  musquash,  squirrel,  fox,  ot- 
ter, and  all  other  furs,  British,  Spawish,  Vigonia,  Car- 
menia,  and  all  other  kinds  of  wool ;  camels,  goats,  and 
all  other  kinds  of  hair,  mohair,  hemp,  flax,  silk,  cottcui, 
worsted,  and  any  other  articles  or  materials  that  have 
been,  are,  or  may  be,  employed  in  the  manufacture  of 
cloth ;  my  said  invention  consisting  in  the  employment 
of  fur  or  furs  in  their  fabrication,  either  alone,  or  mixed 
with  other  materials  as  aforesaid.  The  use  or  introduc- 
tion of  fur  or  furs  as  aforesaid,  giving  to  the  cloths  composed 
either  wholly  or  partially  of  such  fur  or  furs  a  degree  of 
flexibility,  softness,  lightness,  warmth,  and  beauty, 
which  cannot  be  attained  in  the  usual  methods  of  manu- 
facture in  which  fur  is  not  employed.  And  cloths  made 
and  manufactured  by  my  new  method  may  be  dyed,  of 
any  colour,  in  the  usual  manner,  either  by  dying  the 
materials  when  in  the  raw  state,  or  by  dying  the  yarn  or 
thread,  or  by  dying  the  pieces  of  cloth  after  they  shall 
|iave  been  woven. 

In  witness  whereof,  &c. 

Specificatun^ 
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Description  rf  an  Improvement  on  Gun^Locks  to  premi 
Accideyitsfrom  tki  unexpected  Discharge  of  Fim-Arm. 

By  Mr.  Johk  Webb,  of  Dorrington  Street,  Ixmdmi, 

With  a  Plate. 

From  the  Transactions  of  the  Society  for  the  Encov- 
ragement  of  Arts,  Manufactures,  atid  Commerce. 

T-wenty  Guineas  were  voted  by  the  Society  tb  Afr.  Webb 
for  this  Invention. 

JL  HE  following  described  invention  may  be  applied  to 
the  gun-locks  now  in  common  use.  It  is  contrived  od 
such  a  principle,  that  when  it  is  on  full  cocky  and  the 
trigger  pulled  in  the  common  manner,  it  returns  to  the 
half-cock,  unless,  at  the  same  time  that  the  trigger  is 
pulled,  the  pressure  of  the  thumb  is  applied  on  a  spring 
placed  upon  the  butt  or  stock  of  the  gun  ;  in  which  case 
it  gives  fire  in  the  usual  manner. 

The  intent  of  this  invention  is  to  guard  against  the 
casualties  which  arise  when  fire-arms  are  left  loaded,  or 
the  misfortunes  which  frequently  happen  from  twigs  of 
trees  or  bushes  catching  the  trigger  when  sportsmen  are 
passing  through  hedges. 

References  to  Plate  XIII. 

The  letters  of  the  several  figures  correspond  together 
in  the  general  description. 

A,  is  the  cock  ;  B,  the  hammer  ;  C,  the  main  spring; 
D,  the  tumbler ;  E,  the  large  sear ;  F,  the  small  sear ; 
G,  the  sear  spring ;  H,  the  shank  or  arm  of  the  large 
sear ;  I,  the  shank  or  arm  of  the  small  sear ;  K,  the 
thumb-piece  ;  L,  the  trigger  ;  M,  the  lever  of  the  thumb- 
piece  ;  N|  the  spring  which  holds  the  thumb-piece  up, 
when  not  pressed  upon  by  the  thumb. 

Fig. 
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Fig.  1 9  is  an  interior  view  of  the  lock  at  full  cock* 

Fig.  2,  the  same  lock  at  half  cock. 

Fig.  3 9  the  lock  when  down. 

Fig.  4,  the  lock  fixed  in  the  gun  stock ,  in  order  to 
sliow  the  thumb-piece  K  and  the  trigger  L,  with  their 
mode  of  action.  When  the  gun  is  held  cocked  in  the 
usual  manner^  ready  to  fire,  and  the  trigger  L  is  pulled 
by  the  finger,  the  thumb,  being  pressed  at  the  same 
time  on  the  piece  K,  raises,  by  means  of  the  lever  M» 
moveable  on  a  pin  in  its  centre,  the  shank  I  of  the  small 
•ear,  and  admits  the  cock  to  give  fire  as  in  the  common 
way ;  whereas,  if  only  the  trigger  L  is  pulled,  the  lock 
stops  at  the  half*cock  I ;  farther  motion  being  prevented 
b)'  a  notch  in  the  small  sear.  A  spring  N,  screwed  to 
tlie  stock,  returns  the  thumb-piece  to  its  place,  when  the 
thumb  is  taken  oiF. 

Fig.  5,  shews,  on  a  larger  scale,  the  construction  of 
the  tumbler,  large  and  small  sears,  the  sear-spring,  and 
the  manner  in  which  they  rise  out  of  the  bents  of  the 
tumbler. 


Observations  on  the  Dry  Rot  in  Timber,  and  Means  of 
curing  or  preventing  it.  By  Benjamin  Johnson,  Esq. 
of  Ipswich;  and  Richard  B,aa»d£N  Bramley,  £sq. 
of  Leeds. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Society  presented  therr  Thanks  to  the  a/fove^jiamed 
Gentlemen/or  these  Comtnunications. 

X  HE  miscliief  arising  in  buildings  from  that  decay  of 
the  timber  and  wood-work,  known  in  general  by  the 
name  of  the  dry-rot,   has  been,    and  yet  continues  so 
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great  IIS  to  demand  every  attention  for  its  j^reventlon^ 
III  t!ie  second  volume  of  the  first  series  of  this  work  will 
be  found  s:)nie  valuable  facts,  furnished  by  Robert  Batsoo^ 
Esq.  of  Limchouse,  respecting  the  methods  he  took  to 
prevent  tliis  evil,  in  one  of  his  rooms  greatly  afiPected 
by  it.  The  plan  he  adopted  was  to  charr  the  ends  of 
bis  timbers,  to  take  away  the  infected  earth  to  the  depth 
of  two  feet,  and  to  fill  up  that  space  with  anchor-smith's 
ashc;;,  or  aijiies  from  a  foundery,  before  his  flooring-boards 
were  laid.  On  the  15th  of  May^  1794,  which  was  upwards 
of  six  years  after  the  flooring  was  laid,  as  above-men- 
tioned, a  minute  examination  of  the  boards,  wainscot, 
and  timl)ers,  was  made  in  the  presence  of  a  Committee 
of  the  Society  for  the  Encouragement  of  Arts,  &c.  and 
they  were  all  found  entirely  free  from  any  appearance  of 
the  rot.  To  investigate  the  matter  more  fully,  a  farther 
inquiry  has  been  m;ule  in  June,  1803,  and  an  answer  re- 
ceived, that  there  has  beeii  yet  no  appearance  of  the 
dry-rot  tliere  ;  the  Society,  therefore,  think  it  may  be  of 
c:oiise»jue!ico  to  notice  the  fact,  and  have  inserted,  in 
tlicir  last  volume,  some  other  papers  with  which  they 
have  been  fa\'oured  upon  the  subject.  They  contain 
m.  iiv  hints  deserving  pubUc  attention,  and  which  will 
doulnicbii  tend  lo  ciieck  the  progress  of  this  evil. 

J/r.  Johisoi's  Communicatwn. 

Some  tinio  bei\v<»cn  1771  and  1773,  I  went,  at  the  re- 
(jucsl  of  a  fric ml,  to  the  Chapel  at  tlie  Lock- Hospital, 
tl!r:)iii^v  (^'.jt  :v).-iiiv,  to  Cv.iminc  a  pew  tlicro,  that  had  fre- 
quent 1\-  I)' cii  i\M)»iMVil  for  dainafres  by  the  dry  rot. 

AxXci'  d  cl(>  ',  i!ivtvstin,ation,  we  found  that  it  M'as  the 
oj)orati:)n  oi  a  ])lant,  whose  loaf  resembled  that  of  the 
vine.     Wlierevcr  it  had  touched,  the  eflfect  of  its  poison- 
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oiis  quality  got  through  the  wood  to  the  painty  which  I 
have  seen  a  mere  skin.  I  proposed  to  cover  the  floor 
with  bricks,  laid  in  mortar,  which  was  accordingly  done. 
I  called  twice  since,  the  last  time  about  seven  years  ago  ; 
and  have  reason  to  think  that  it  had  never  appeared 
again. 

The  next  opportunity  of  examining  it  carefully  was  at 
Mark-Hall,  in  Essex,  the  seat  of  ^Jr.  Montague  Bur- 
goyne.  In  a  parlour  there  were  three  pillars  of  about 
ten  inches  in  diameter,  the  out- wood  of  which  was  be- 
tween two  and  three  inches  thick.  Two  of  them  were 
eaten  through  in  less  than  seven  years,  from  the  bases, 
about  two  feet  upward,  within  the  hollow,  and  were  as 
rotten  as  if  it  had  been  the  effect  of  a  hundred  yeara 
standing.  Mr.  Montague  Burgoyne's  gardener  was  a 
botanist :  we  found  the  plant  where  I  directed  him  to 
search  for  it ;  and  he  said  it  was  the  Boletus  Lachry^ 
mans  *. 

At  another  time,  I  saw  it  in  a  house  at  Whitehall, 
built  by  8ir  John  Vanbrugh,  whose  nephew  then  lived 
in  it.  The  house  is,  I  think,  only  two  stories  high  ;  the 
plant  had  ascended  to  the  upper  story,  committing  de- 
vastation on  the  wainscot  all  the  way.  It  will  destroy 
half- inch  deal  wainscoting  in  a  year. 

I  have  had  it  twice  in  houses  I  in^*^bited,  one  in  Suf-» 
folk,  and  the  other  in  Gloucestershire.  I  bore  with  the 
first ;  in  the  other  case,  I  undertook,  and  did  stop  it 
effectually. 

♦  Some  authors  call  it  a  parasitical  plant ;  and  it  is  sometimes  to  be 
frnind  with  the  willow  and  i^allow  tribe,  but  this  is  not  to  the  purpose. 
Till  within  a  few  months  I  have  never  been  without  some  leaves  of 
the  plant.  For  many  years  they  appear  exhausted  and  dead,  and  soon 
'rrumhie  into  dustj  bat  I  suspect  that  fresh  woo4  attracts  a  fftsh 
growth  from  the  root. 

The 
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The  cause  kfram  the  Boor  bd^  Ud 
whidb  hm  becoy  wbcvt  I  kswe  ofaKnay  cf  ft  gufclij' 
Modylom.    Tbe  moiitiire  from  a  i 
or  a  north  aspect,  arhoe  the  ootar  waD 
doD-bed,  u>  tlMt  the  raia  pqcolnaij  are  gmt  < 
cfs:  it  requireft  mcHstiire. 

It  DOfV  rbesiDthe  middfe W  ti»  floors  becaue,  if 
the  feed  were  there,  it  ooold  not  genDioafee  Cor  want  of 
air;  but  it  is  easy  to  soppofe,  that  after  the  floor  ia 
shrank,  an  air  may  be  created  between  that,  and  the  Ta- 
ean^  between  the  wainscot  and  outer  wall,  sufficient  for 
the  porpoies  of  vegetation. 

I  saw  an  instance,  kist  srnnmer,  in  the  hooie  of  a 
firiend,  a  stndeiit  in  botany.  He  was  surprised  when  I 
told  him,  it  was  a  visit  from  a  plant ;  but  so  it  proved,  and 
always  is,  and  ever  was  so ;  nor  does  it  originate  from 
any  other  canse. 

In  my  own  case,  I  removed  the  original  soil  near  the 
part  affiscted,  and  supplied  its  place  inth  sand.  I  then 
placed  pieces  of  tile  ;  on  those  I  laid  mortar,  and  tiley 
over  them,  pushing  them  under  the  wainscot,  so  that  it 
had  no  communication  with  the  joiste  or  floor.  Pillars, 
in  like  manner,  should  be  kept  from  the  earth. 

In  laying  a  floor  upon  tlie  ground,  I  should  take  away 
the  earth  for  a  foot  in  breadth,  and  four  inches  in  depth, 
all  round  the  walls,  and  place  the  ends  of  the  joists  in 
mortar,  covering  them  with  tiles  pressed  under  the  floor 
and  wainscot,  quite  to  the  outward  wall.  Iron  or  tin 
plates  would  do,  but  are  not  so  cheap  as  mortar  and 
tiles. 

This  plant  has  no  adhesive  powers  but  in  contact  with 
wood.  If  it  could  pass  over  brick  or  aiortar,  it  might  be 
seen  to  spring  from  the  cellars,  and  infect  half  the  bouses 
in  the  kingdom. 

In 
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In  short,  the  wainscot  is  to  be  kept  free  from  contact    , 
with  the  joists  and  floor ;  and  I  believe  it  cannot  be  better 
effected  than  I  have  described. 

The  leaves  of  the  plant  appearing  exhausted  and  dead^ 
is  owing  to  theilr  having  imparted  all  their  juices  to  the 
woody  which  change  it  to  a  fungus,  and  not  to  a  pow* 
der,  like  rottenness  from  length  of  time. 

The  Boletus  Lachrymans  is  of  the  fungus  tribe,  and  is 
one  of  the  few  that  have  leaves,  as  the  misletoe,  &c. 

Nothing  is  more  easy  than  to  prevent  the  damage  from 
the  plant.  Besides  what  I  have  before  said,  I  am  positive 
that  a  tile  laid  close  along  the  walls  round  the  room 
would  prevent  the  growth  of  the  plant,  even  without 
mortar  ;  and  perhaps  it  is  only  necessary  where  the  walls 
are  next  to  the  air. 

Charring  the  ends  of  the  joists  for  a  few  inches,  andl 
charring  the  side  of  the  wainscot  at  bottom  next  to  the 
wall,  would  be  sufficient ;  for  the  plant  cannot  adhere  to 
any  thing  but  wood,  and  that  possessed  of  its  natural 
juices  to  a  certain  degree ;  so  that  I  question  if  old  dry 
oak  would  receive  it. 

All  the  white  soft  woods,  as  beech,  poplars,  and  deals^ 
are  for  a  long  time  ready  to  receive  it.  Repairing  the 
damage  with  fresh  wood,  without  removing  the  earth  and 
plant,  is  only  feeding  the  evil. 

The  plant  is  of  the  creeping  kind,  and  cannot  rise  twg 
inches;  so  that  wood,  in  all  cases,  must  be  in  contact 
with  the  earth  to  support  it. 

A  fungus  broader  than  the  palm  of  one's  hand,  and  an 
inch  or  more  in  thickness,  is  commonly  seen  at  the  bot- 
tom of  an  old  post,  on  the  surface  of  the  earth  ;  but  it  is 
not  easy  to  discern  whether  Uie  wood  or  the  earth  fur- 
nishes the  matter  ;  so  true  is  the  observation  '^of  MuUer : 
— '^^  Dans  r^tude  de  la  nature,  on  pent  nous  comparer  it 

de 
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de  petits  enfans  qui  commencent  at  ouvrir  Ics  yeux  ;  ixniH 
Toulons  parler  beaucoup,  et  nous  ne  faisons  que  b6- 
gayer." 

The  qualities  of  this  plant  are  unknown  to  most 
English  botanists,  as  appears  from  their  publications ; 
but  they  are  known  to  the  Germans,  who  have  habituaUj 
used  more  wood  in  their  buildings  than  we  have« 

I  had  lately  a  conversation  with  an  old  friend,  who 
shewed  me  two  parcels  of  rotten  wood,  from  an  oak  bam 
floor,  laid  about  sixteen  years  ago.  After  lying  twelve 
years  it  sliook  upon  the  joists.  On  examination,  it  was 
found  to  be  rotted  in  various  parts,  and  the  planks,  two 
inches  and  a  half  in  thickness,  were  nearly  eaten  through, 
though  the  outside  was  glossy,  and  without  blemish. 
The  joists  and  a  large  middle  beam  were  laid  at  the 
endb,  in  brick  and  mortar,  to  create  a  firm  level.  No 
earth  was  near  the  wood  ;  and  he  thinks  that  no  air  conld 
find  a  passage.  The  rottenness  was  partly  an  impalpable 
powder,  of  the  colour  of  Spanish  snuff,  and  other  parts 
were  black,  as  if  burnt ;  t!ic  rest  was  clearly  a  fungus. 

This  oentlriniin  is  a  person  of  undoubted  veracity  ;  but 
a  nice  and  exact  obscvva-ion  is  necessary  in  such  exa- 
njjnations.  lie  thouglit  nothing  of  any  plant,  and  it  is 
likely  tlicrc  was  none  of  llic  i]oletiis  ;  so  that  my  asser- 
tion, tliat  it  was  always  to  be  found,  was  rather  too  syste- 
matic!. 

I  asked  him  if  the  timber  was  dry  when  laid  down.  He 
could  not  however  say,  t!iat  had  been  particularly  ad- 
vened to.  It  had  been  sawed  from  a  large  oak,  and  was, 
as  he  thought,  in  all  respects  proper  for  a  barn  floor.  As 
this  seems  not  the  operation  of  the  Boletus,  how  did  it 
happen  ? 

We  know  that  tlic  oak,  when  in  vegetation,  is  subject 
to  what  1  shall  call  an  exuduiiou  of  juices,  which  pro- 
duces 


md  ittam^ curing  end  preventing  ft  353 

-iliices  the  fungus^  named  the  Agaric  of  the  oak,  ivith 
which  tb^  Druids  of  old  played  many  tricks.  The  oak, 
then,  if  sawed  into  thick  qnantities,  may  emit  these 
same  juices^  as  the  progressive  course  of  nature  to  its  en- 
lire  decay. 

We  have  all  seen  oaks  of  vast  size  and  ancient  record, 
with  a  great  part  of  the  outside  whole,  and  all  thfe  inside 
gone  ;  perhaps  the  work  of  a  century.  In  all  hollow 
trees  fungus  is  discoverable.  To  use  a  law  term,  it  is  a 
misnomer  to  call  it  dry-rot ;  for  the  rotting  principle  is 
in  moisture.  *Jf 

I  had  never  seen  the  rot  upon  so  large  a  scale  as  in 
timber,  till  latdy.  The  prevention,  then,  of  beams, 
rafters,  large  joists,  and  posts,  put  into  the  earth,  from 
decay  by  the  rot,  is  in  charring  only,  which  will  dry  up 
all  the  fungus  juices  of  wood  in  large  substance.  Paint, 
or  a  bituminous  preparation,  may  probably  stop  up  the 
pores,  and  prevent  the  rot  in  slight  work,  where  the 
treatment  I  before  observed,  with  fire,  might  be  incom« 
modious,  as  in  half-inch  wainscot,  &c. 

The  incorruptibility  of  charcoal  is  attested  by  un- 
doubted historical  facts,  at  the  destruction  of  the  famous 
temple  at  Ephesus.  It  was  found  to  have  been  erected 
on  piles  that  had  been  charred  ;  and  the  charcoal  in  Her- 
culaneum,  after  almost  2000  years,  was  entire  and  uii- 
diminished. 

J/r.  Bramlei/*s  Communication. 

As  the  Society  for  the  Encouragement  of  Arts,  &e* 
have  for  some  years  odered  a  premium  for  the  discovery 
of  the  cause  occasioning  the  dry^^rot  in  timber,  of  wkich, 
it  seems,  no  satisfactory  account  has  yet  be^n  received  ; 
should  the  fbllowing  prove  so,  it  will  giv«  the  anthor 
much  pleasure.    To  bring  the  ma^  to  the  test  by  ex- 
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periments  would  require  the  obserTation  of  a  long  pe« 
riody  and  in  selected  situations. 

Wood^  used  for  the  general  purposes  of  man,  is  cut 
down  at  difierent  periods ;  and  although  it  niay  be  felled 
at  the  proper  season,  or  when  most  free  from  sap  or 
moisture,  it  is  not  always  to  be  eflected. 

Even  admitting  it  to  liave  been  cut  down  in  the  most 
favourable  situation,  it  still  abounds  with  such  an  extra 
proportion  of  moisture,  as  to  require  a  regular  exposure 
to  the  air,  prior  to  its  being  applied  to  use,  if  ^-e  wish  to 
guard  againsMbat  shrinking  which  always  takes  place, 
where  tliis  pr^Kution  has  not  been  taken. 

Although  the  fir  kind  contains  less  of  this  watery  por- 
tion, yet  it  assuredly  possesses  a  considerable  share  \  and 
it  is  in  this  species,  I  apprehend,  that  the  evil  called  the 
dry-rot  most  generally  occurs,  as  from  the  facility  of 
working  the  same,  it  is  most  generally  applied  in  build- 
ings. 

But  supposilig  it  to  be  fir,  or  any  other  species  ;  wood 
filled  wlien  aboundini]^  with  any  extra  proportion  of  sap, 
and  applied  to  use  witliout  the  proper  seasoning  or  ex- 
posure to  a  Tree  current  of  air,  until  such  extra  moisture 
has  had  time  to  cxliule,  is  most  liable  to  the  disease  in 
question  ;  and  the  cure,  or  principal  prevention  against 
it,  would  be  the  ])rccaution  of  felhng  all  wood  only  at  tli^ 
proper  season,  or  when  tlie  sap  is  not  in  circulation.  The 
next  mode  oi'  prevention  would  be  to  use  such  wood  only 
3IS  has  been  for  a  considerable  ])eriod  exposed  to  the  in- 
fluence of  a  free  current  of  air,  or  where  con<*enience 
will  admit,  to  that  of  air  heated,  to  a  moderate  degree ; 
such  air  extracting  with  giceater  focility  the  inclosed 
moisture,  and  in  a  more  certain  ratio  than  the  irregu- 
larity of  our  atmosphere  will  allow. 

u  "^:^;     •       -  •    '•'•/ .  ' .        In 
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In  all  rapidly-iriiproying  countries,  this  evil  is  likely 
to  be  an  increasing  one,  as  the  current  demand  for  wood. 
generally  exceeds  the  supplies  laid  by  in  store,  so  as  to 
be  applied  to  use  in  regular  succession,  after  being  pro- 
perly seasoned. 

Another  cause  that  affects  all  wood  most  materially^ 
when  not  futly  dried,  is  the  application  of  paint,  tlie  na- 
ture of  which  prevents  all  exhalation,  and  confines  the 
ii.v  lo-ed  moisture,  till  it  occasions  a  fermentation  through 
tftt  v>liule  fibrous  system  of  the  wood,  and  brings  on  a 
premature  state  of  dex:omposlt!on,  or  the  dry-rot. 

A  similar  eril  may  be  induced,  in  consequence  of  any 
newly-finished  building  having  all  the  doors  and  windows 
shut  up,  and,  that  for  some  length  of  time,  particularly 
in  moist  weather.  The  wood,  even  though  unpainted, 
is  thus  frequently  placed  in  an  atmosphere  more  charged 
with  vapour  than  its  own  internal  contents,  and  is  conse« 
quentlv  in  an  imbibing  instead  of  an  exhaling  state,  and 
tending  to  decay.  Wood  placed  in  dampish  situations^ 
and  the  ends  of  timbers  near  to  moist  walk,  suffer  from 
similar  causes. 

What  particularly  attracted  my  observation  to  the  cir- 
cumstances was  this,  that  both  oak  and  Hr  posts  were 
brought  into  this  premature  state  of  deoay,  from  their 
having  been  painted  prior  to  the  due  evaporation  .of  their 
moisture ;  and  tlien  extending  the  observation,  and. 
tracing  the  history  of  other  wood  affected  in  a  similar 
manner,  I  am  convinced  that  the  evil  frequently  thiui 
originates,  and  its  prevention  would  be  jp  using  timber, 
previously  well  dried  and  seasoned. 


Since  I  communicated  tiie  precedipg  observations  re- 
lative to  the  dry-rot  in  tjpiber,  1  haVo  be€in  busily  ou- 
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gaged  in  dmioing  4  to  5000  acres  of  groond,  and  fmrthfr 
ideas  on  ibe  sabject  of  the  dry-rot  have  recqrred  to  me 
from  the  work  I  have  been  engaged  in,  which  majr  pro. 
'  bably  be  worthy  of  attention. 

Where  houses  are  troubled  with  damp  walls,  qear  tO 
the  earth's  surface,  it  is  generally^  if  not  universally)  oc- 
casioned by  the  percolation  of  water  from  tL«j  higher  ad* 
joining  ground,  which,  thus  intercepted  in  its  curreDt, 
attempts  to  follow  the  general  hydrostatic  law,  of  elevate 
iog  itself,  by  the  syphon  line,  to  a  height  equal  to  tha( 
from  whence  it  has  its  origin.  Thus,  in  houses  diiJerratly 
situated,  we  see  the  damp  arising,  to  vaiying  degrees  of 
height,  on  the  walls ;  and  those  are  probably  all  conre« 
sponding  to  the  height  at  which  the  moisture  circulates  iq 
the  adjoining  ground.  At  its  first  entrance  to  the  build* 
ing,  and  whilst  the  moisture  is  in  sn>all  quantity,  the  ex- 
cavated part  of  the  foundation  wall  may  absorb,  and  gra- 
dually  quit  such  proportion  ;  but  the  excess,  as  is  gene- 
rally the  case  in  moist  weather,  exceeding  that  power, 
the  foundation  stones  are  then  saturated  in  a  more  rapid 
proportion  than  the  adjoining  rarified  internal  atmosphere 
can  evaporate :  the  watery  particles  then  creep  up,  in 
degrees  proportionate  to  the  ascent  from  which  they  ori- 
ginally descended,  excepting  when  prevented,  or  driven 
off  by  the  superior  heat  of  the  adjoining  rooms,  when,  in 
addition  to  the  disagreeable  damp  they  cause,  they  fre- 
quently occasion  considerable  damage  to  pictures,  furni- 
ture, Sec.  Drains Jaid  out  athwart  the  ascending  ground, 
with  a  very  slight  descent  or  fall,  and  made  of  the  depth 
of  one  yard  for  each  yard  of  ascent,  and  from  the  foun- 
dation until  equiil  to  the  height  that  such  damp  ever 
rises,  would,  there  is  little  doubt,  completely  secure  the 
house  and  furniture  from  ^e  inconveniences  hitherto 
sustained,  and'v/oilld  genojraliy  prove  an  effectual  pre- 

vention 
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ycntion  to  most  casesr  of  the  dry-rot,  where  it  originates 
in  extreme  moisture.  I  am  of  opinion  that  the  filngvn^ 
which  pervades  decaying  wood  is  not  the  first  cause,  but 
an  attendant  on  the  peculiar  state  to  which  such  wood 
has  been  reduced  by  prior  causes.  The  disselninated 
seeds  finding  a  proper  bed,  or  nidus j  like  to  the  mush- 
room, toad-stool,  &c.  fix  there  their  abode,  and  per- 
vade the  whole  substance,  thus  accelerating  the  general 
law  of  Providence,  which  tends  to  make  all  matter  re- 
productive. 

Cellar?,  or  such  other  places,  should  be  drained  in  the 
inanner  I  have  above*mentioned,  by  taking  off  the  percolat- 
ing water,  prior  to  its  gaining  admission  to,  or  contact  with, 
fhe  walls  ;  and  it  is  probable  that,  in  most  cases,  a  singly 
drain  will  have  complete  efTect ;  it  would  assuredly  do  so^ 
if  it  \fras  not  for  the  variation  of  the  earth^s  internal  strata, 
M'hicb  are  not  easily  discernible.  If  attention  to  this  rule 
was  paid  prior  to  the  bui|ding  any  new  streets  'm  towns, 
it  would  prove  essentially  useful. 


The  Society  have  been  informed,  that  mortar  made  of 
lime  from  burnt  chalk  is  much  more  destructive  to  timber 
than  stone  lime,  or  that  burnt  from  Hme-stone.  ChalK 
lime  attracts  moisture ;  and  communicating  it  to  an^ 
timber  which  it  touches,  occasions  its  decay. 

Sea  sand  is  also  prejudicial,  if  made  into  mortar,  froni 
a  similar  quality  of  attracting  moisture  from  the  atmo- 
splicre  :  this  may  in  some  degree  be  corrected  by  wash- 
ing the  sand  well  iii  fresh  water,  where  good  sand  can- 
not be  procured. 

Good  mortar,  where  any  is  required  to  be  in  contact 
with  timber,  may  be  made  from  a  mixture  of  ston^  lime 
fresh  burnt,  and  river  sand,  to  which  a  very  small  quan- 
tity of  common- browU)  or  yellow  iron  ocfare,  should  be 
added,  and  well  incorporated  therewith.  ^ 
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f^omparative  Experiments  in  Jgrindture,     By  Air.  John 
Wright,  of  Plckxvorth^  in  the  County  of  Rutldnd^ 

Ffom  the  Transactions  of  the  Society  for  rhe  Encou-r 
rag^ment  of  Auts,  Manufactures,  and  Commerce. 

J'he  Gold  Medal  i^as  presented  to  Mr.  Wright  for  this 
Communication, 

X  HESE  comparative  experiments  in  agriculture  ap- 
pear to  have  been  managed  witii  great  iudgemeint,  and 
eontaiB  yal^able  hints  on  the  proper  time  for  sowing 
corn.  End  the  quantity  of  seed  necessary  to  be  sown; 
they  aho  point  out  the  advantages  of  the  drill  husbandry 
f ver  the  broad-cast. 

Experiment  I, 

June  15,  1802.     )3egan  to  mow, tares  for  soiling  cattk^ 
July  27,  — — .     Finisl^cd,  being  just  bi:v  weeks. 

Stock  kept  and  Quantity  consunied, 

Nine  cart-horses  kept  wholly  upon  them,  without  com 
or  any  other  food.  They  had  been  usqjl  to  a  good  allow- 
ance of  corn  previous  to  soiHng,  and  were  in  high  condi- 
tion, though  wrought  every  day  ;  they  worked  the  same 
on  the  tares  every  day  (Sundays  excepted),  kept  their 
flesh  and  spirits,  and  were  rather  improved  at  the  end  of 
the  six  weeks.  1  kept  hkewise  durhig  the  same  time  forty 
hogs  (swine).  The  hogs  had  every  day  one  bushel  of 
offal  barley,  or  bad  beans,  value  2^.  6rf. 

Improvement  v\ade, 
.  £.    s,    d* 

The  hogs  improved,  one  with  another,  as  far 

a^  I  could  judge,  2  s.  per  wec^      •     •     .     2^     O    0 
.  TIi^ 
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sS.  s.  d. 

Brought  forward     •    «     ^    *     •     24    O  0 
The  horses  kept  upon  this  excellent  food  I  va-       ' 

iue  at  5  s.  per  head  per  week     .     .     .     .     13  10  O 
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Mowing  and  biirighig  home  tares  1   10     0 
Corn  for  hogs,  2  s.  6  d.  per  day     5     5     0 G  15     O 
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Clear  profit  30 /.  15  s,  for  five  acres  of  tares,  including 
seed  and  once  ploughing,  which  were  but  a  small  crop* 
I  have  had  a  considerable  quantity  more  upon  the  ground. 
However,  6  /.  .3  5.  per  acre  for  a  fallow  crop,  as  this  eri- 
dently  w^as,  is  no  despicable  profit.  The  land  must  have 
been  naked  fallow  liad  it  not  been  for  this  crop;  and 
from  its  being  off  so  early,  the  land  got  a  complete  fal- 
low of  three  excellent  ploughings  and  harrowings,  and 
was  in  good  time  sowed  with  wheat,  which  now  looks 
very  w^ell,  and  the  land  in  my  opinion  is  not  at  all  injured. 

Experiment  II. 

Jan.  25,  1802.  — This  day  made  an  experiment  to  as- 
certain what  culmiferous  crop  will  pay  the  farmer  best 
after  potatoes.  As  there  have  frequently  been  a  diver- 
sity of  opinions  on  this  point,  the  soil,  which  was  a  poor 
gravel,  worth  about  ten  shillings  per  acre,  had  borne  the 
following  crops : 

1797.  Naked  fallow  without  manure. 

1798.  Barley  with  clover. 

1^99.  Clover  pastured,  manured  with  eight  tons  of  farm- 
yard dung,  well  rotted,  once  ploughed,  and 
sowed  with  wheat* 

1800.     Wheat, 

1801, 
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1801.    Potatbeft>  drilled  at  three  feet^  well  horse-hoed; 

but  without  manure. 
18d2|  Jan.  85.   Measured  oS  three  exact  half  aer^,  and 
sowed. 
Sowed  witii  3  bushels  of  dats ;  reaped  Aug.  IS. 
Sowed  with  2  bushels  of  barley;  reaped  Aug.  25. 
Sowed  with  1  bushel  and  a  half  of  wheat ;  reaped 
September  4; 

PRODUCE. 

s£*  s.  d. 
To  21  bushels  of  oats^  at  25.  ^d*  «  2  12  6 
Seed  and  expenses    *    •    «    • 


Nb,  1. 

—  2. 

—  3- 


Profit  on  oats    *    « 

To  12  bushels  of  barley,  at  3  5* 
Seed  and  expenses     •    •    .    • 


Loss  on  barley  »    « 

To  9  bushels  of  wheat^  at  7  s. 
Seed  and  expenses     •    •    *    • 


1  13    0 


.    1 

0 

6 

»    1 

16 

0 

.     2 

4 

0 

.     0 

S 

0 

.     3 

8 

0 

.     2 

1 

3 

.     1 

1 

9 

Profit  on  wheat 


I  have  here  charged  the  prices  for  seed,  and  the  price 
of  the  produce^  as  they  then  actually  sold,  which  is  nd 
just  criterion,  and  makes  much  against  the  barley,  the 
seed  of  which  was  bought  at  44  5.  and  the  produce  sold  at 
245.  a  price  at  which  the  farmer  certainly  cannot  afford 
it.  A  given  price  should  therefore  be  fixed  upon :  sup> 
pose,  for  instance,  wheat  60^.  barley  86  s.  and  oats  245* 
the  experiment  will  then  stand  as  follows  2 

Oats 
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VJlS^^i  ^1    UUSIlCiS,  W,  0  9 

Expenses     . * 

.     I    14 

w 

6 

Profil  on  oats     .     .     . 

.     I     8 

« 

Barley  1 2  bushels,  at  4  5.  6  ^. 
Expenses 

.     2   14 
.      1    14 

0 
6 

Profit  on  barley      .     . 

.     0   19 

6 

Wheat  9  bushels,  at  1 5.  6  rf.    .     . 
Expenses 

.    i    7 

♦     i   16 

6 
9 

Profit  on  wh6at      *     . 

.     1    10 

9 

The  barley  still  not  nearly  so  profitable  as  eitlier  the 
dats  or  wheat,  though  this  is  quite  a  barley  soil.  Ano- 
ther circumstance  against  the  wheat  is,  its  being  sowed 
so  late.  On  the  other  hand,  some  may  imagine  that  th^ 
early  sowing  of  the  oats  and  barley  was  unfavourable  to 
them  ;  but  that  is  not  my  opinion,  as  it  is  at  dry  soil,  and 
worked  well  at  the  time.  However,  they  were  ijl  af 
good  crops  as  generally  grow  upon  such  soils,  which 
have  received  no  better  management.  I  have  chsurged 
but  one  yearns  rent  for  t.he  land,  and  nothing  for  manure, 
which  though  it  had  none  for  this  crop,  jet  soxBetbin|^ 
ought  to  be  charged. 

Experiment  III. 

Upon  the  samc^  day,  and  on  the  same  ^il,  I  sowed, 
for  comparisori,  tWo'  rt^ct  fcalf  acf6s  with  wh6ia€,  on6. 
broad-cast  ^ith  ontf  hxiihei  and  a  half,  the  ofher  drilled 
with  Mr.  Cooke's  machine,  at  eighteen  incfa^i  H^n^ef, 
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with  t^o  pecks  and  a  hdlf.  The  drilled  received  throe 
band--hoeingg,  ivith  a  common  turnip-hoe,  on  the  24th  of 
Aprily  8th  of  May,  and  in  June.  The  difference  in  co- 
lour was  very  great,  the  drilled  being  of  a  deep  green,  as 
luxuriant  as  if  growing  upon  the  richest  soil, 

PRODUCE. 

Bnsh.  Pttcks.  £•     S,     d. 

Drilled     .     .     11     0    at  56  s,  per  qr.     .     •     S   18     9 
Broad-cast    .       9    0    at  ditto S     3    0 

•O   IS     9 

To  saving  of  seed  in  the  drilled  at  4/,  4sJ 

the  price  given     ..••.,•$       ^ 

4     6 
Neat  saving    ...»,,    ' •     4    8| 

Superiority  in  favour  of  drilling     .     1     O    5i 

Superiority  per  acre  in  favour  of  drilling  2  /,  is.  II  Jrf, 
and  the  ground  was  certainly  left  in  superior  condition. 
Some  may  imagine  I  have  undervalued  tlie  hoeing  ;  but 
when  I  inform  them  it  was  hoed  by  the  day,  at  2  s,  per 
man,  they  will  be  well  aware  the  men  would  not  work 
too  hard. 

Experiment  IV, 

The  same  day,  and  upon  the  same  soil,  I  sowed,  for 
comparison,  two  exact  half  acres  with  barley ;  one  broad- 
cast with  two  bushels,  the  other  drilled  with  three  pecks 
at  eighteen  inches  asunder.  Broad-cast  ripe  three  days 
first,  the  drilled  the  same  hoeings,  and  on  the  same  days 
as  the  wheat.  Thie  luxuriancy  of  the  drilled  made 
strangers  think  it  was  wheat,  nor  were  they  convinced 
until  it  came  into  ear,  I  nev^  s^tw  supb  a  flag  upoq  bar- 
ley,  oor  straw  so  strong, 

PBO, 
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PRODUCE. 
Biifh.  Peeks.  £»    S.    d* 

Drilled     •     .     21     2     at  3  J.  per  bush.  ..346 

Broad-cast   .     12    0    at  ditto  .     .     .  .   \     l  16    O' 


18     6 

Saved  in  the  drilled,  exclusive  of  hoeing  and) 

drUling jo     2     41 

Superiority  of  drilling  only  half  an  acre     .     •     1  10  10| 

The  difference  is  astonishing.  Authors  talk  of  drilled 
barley  being  unequally  ripe,  which  was  not  the  case  with 
this.  The  barley  had  the  largest  body  I  ever  saw,  which 
certainly  was  one  reason  why  it  measured  so  well. 

Experiment  V.  * 

On  the  same  soil  an  experiment  was  made  to  ascertain 
what  month  is  most  proper  to  sow  barley  in.  Four  exact 
half  acres  were  measured,  and  sowed  in  the  following 
manner  with  two  bushels  each  : 

No.  1. 
Sowed  25th  Jan.  The  ground  worked  well.  Ripe  Aug.  23. 

No.  2. 
Sowed  24th  Feb.  Did  not  work  quite  so  well.  Ripe  Aug.  26« 

No.  3. 
Sowed  nth  March.    Worked  very*  well.     Ripe  Aug.  28 « 

No.  4. 
Sowed  19th  April.    Worked  well.    Ripe  Sept.  14. 
PRODUCE. 


Bushels. 

Pecks. 

Qpirts. 

No.  1.   January     . 

.      12 

0 

0 

•—  S.    February  . 

.      11 

2 

0 

—   3.   March 

.      14 

1 

3 

—  4.   April    .     . 

.      11 

0 

2 

Aaa 

2 

i 

This 


This  experiment  proves  that  March  is  the  best,  and 
April  the  worst  month  to  sow  barley  in.  I. assign  as  9, 
reason  for  February  being  deficient,  the  ground  working 
rather  the  worst.  Howover,  it  worked  as  well  as  it  may 
generally  b^  expected  to  do  in  that  month  :  a  proof  that 
judging  by  the  eye  is  erroneous.  The  crops  both  of  Ja- 
nuary and  tebruary  looked  better  than  those  of  March. 

Experiment  VI. 
On  the  same  soil  an  experiment  was  made  to  ascertiMa 
the  most  proper  quantify  of  seed-barley  per  acre ;  the 
usual  quantity  here  is  four  bushels.  If  you  ask  a  farmer 
the  reason  why  he  sows  four  bushels,  he  replies,  his  great- 
grandfather and  all  his  ancestors  did  the  same,  and  of 
course  it  must  be  right.  Now  if  his  great-grandfather 
and  all  his  ancestors  made  the  same  answer,  it  is  evident 
that  no  improvement  has  taken  p^acc  since  the  days  of 
Adam;  and  that,  whether  the  soil  be  rich  or  barren^ 
sowed  early  or  late,  tlie  same  quantity  is  uniformly  ap- 
plied. Five  exact  acres  were  measured  and  sowed  with 
the  following  quantities  of  seed.  They  were  all  sowed 
the  same  day,  March  17,  1802,  except  the  drilled,  which 

was  sowed  January  25. 

Bu£hels.         Pecks. 

No.  1,  sowed  with     -  2  2 

—  2,        -  2  0 

—  3,        — : -  1  2 

—  4,        -  1  O 

r—  5,  drilled  at  18  inches  0  3 

PRODUCE. 

B.  P.  Q^  B.   p.  Q^ 

No.  I,  or  5  Bushels  per  Acre  12  S  0  or  per  Ac,  25  2  O 

—  2,  or  4 13  0  0     26  0  0 

—  3,  or  3     112  0    .     23  0  0 

—  4,  or  2     12  0  3 24  0  6 

—  5,  or  li  ~ '• 21  2  0     .     43  O  0 

Thit^ 
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This  experiment  shews  the  quantity  of  seed,  from  two" 
bushels  to  five,  not  to  be  of  so' much  consequence  as 
might  be  supposed.  I  did  not  expect  they  would  have 
come  so  near  to  each  other  ;  and  I  am  unable  to  assign  a 
reason  why  three  bushels  should  be  less  than  any  other 
quantity. '  The  superiority  in  favour  of  drilling  is  asto- 
nishing, and  likewise  cheaper  than  any  of  the  others,  ex* 
cept  the  two  bushels. 

-    Account  <if  the  Season  1 802,  after  the  Ctvps  were  smoed. 

February.  —  More  dry,  and  less  frosty  than  usual. 

March.  — Bright,  cold,  cutting  weather;  but  little, 
dc^wnfall  of  any  kind. 

April.  —  Moderate  showers,  and  one  very  Wet  day. 
My  barley  sowed  in  January  looked  very 
ill.  in  this  month. 

May.  ^—Exceedingly  dry.     Farmers  in  high  situa- 

tions wanted  rain  very  much.  Several 
very  severe  frosts  for  this  advanced  period. 

June.  — Moderate  rains  at  the  beginning.     The  lat- 

ter part  dry  and  warm. 

July.  —  Cold,  and  exceedingly  wet  throughout ;  so 

much  so  that  almost  all  the  hay  was  spoiled. 

August.  —  After  the  first  week  it  cleared  up  ;  and  the 
finest  harvest  almost  ever  remembered 
succeeded.  ^ 

Certificates  accompanied  the  above  paper  from  th^ 
Rev.  R.  Lucas,  Rector  of  Casterton,  Pickworth;  and 
George  Sesson,  of  Essendine,  in  the  county  of  Rutland,- 
oonfirmiDg  the  statement  made  therein. 
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Description  of  an  Imprcwment  on  the  Siphon  inoenied  hf 
Mr.  John  Norton,  of  RoUs  Buildings^  Fetter-Jane. 

With  an  Engraving. 

Commimicated  by  t/ie  Author,  in  a  Letter  to  the  JEditon. 

Gentlemen, 

X  HAVE  invented  a  very  simple  improvement  on  the 
siphon,  by  means  of  which  it  may  be  easily  filled  without 
the  necessity  of  employing  an  air-pump,  as  in  the  caor 
mon  way.  I  apprehend,  therefore,  that  in  many  cases 
it  may  be  of  considerable  utility,  as  it  i^U  remedy  many 
difficulties  attending  the  siphon  in  present  use.  It  may  be 
made  either  of  copper  or  iron  ;  but  in  situations  where  it 
may  be  required  to  convey  water  any  considerable  dis- 
tance, I  would  recommend  wooden  pipes  to  be  used  in 
consequence  of  their  cheapness.  These  pipes  may  be 
connected,  according  to  circumstances,  at  angles,  by 
means  of  cast-iron  elbows,  so  as  to  form  a  zig-zag  down 
the  side  of  a  rock  or  hill. 

Large  pieces  of  water  on  lands  standing  on  high  situa* 
tions,  or  springs  in  mountains  or  in  mines,  may  be  easilj 
drained  by  this  siphon. 

I  am,  &c. 

John  Norton. 

References  to  Fig.  i,  Plate  XIV. 
fl  to  6  is  the  common  well-known  siphon ;  c,  is  a  clack-s 
box,  fixed  at  the  end  of  the  siphon  i,  to  prevent  the  wa-. 
ter  from  running  out  during  the  filling  at  the  aperture  <^;, 
e,  f ,  f ,  are  plugs,  made  to  fit  the  apertures  a,  d,  and  / 
which  is  a  conical  pipe,  for  giving  vent  to  the  air  during 
the  filling  of  the  siphon. 

Im 
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In  order  to  fill  the  siphon,  the  plug  e  must  be  in3erted 
in  the  end  tf, sufficiently  tight  that  the  weight  of  the  water 
in  filling  may  not  force  it  out ;  the  plugs  at  the  apertures 
d  and  f  must  then  be  taken  out,  and  water  enough 
poured  in  at  d  to  completely  fill  the  siphon  ;  after  which 
replace  plugs  d  unAf.  If  the  plug  at  a  be  then  drawn 
out,  the  water  will  commence  running,  and  cause  the 
valve  at  the  end  b  to  open.  The  siphon  will  then  act  as 
long  as  there  may  be  water  at  the  end  3  to  be  carried 
over. 


On  the  double  Refraction  of  Jtock^Crystal,  and  on  another 
dioptric  Property  of  that  Mineral  Suhstarice. 

By  P.  ToRELLi  Di  Narci, 
From  the  Journal  des  Mines, 

JL/OUBLE  refraction,  that  singular  property  of  rock* 
crystal  and  several  other  minerals,  has  long  engaged  the 
attention  of  mineralogists  and  natural  philosophers,  with- 
out their  having  made  any  other  use  of  it  than  employing 
it  as  a  distinguishing  character.  M.  Hauy*  says,  **  It 
would  be  difficult  to  find  a  more  prominent  characteristic 
than  that  which  is  derived  from  double  refraction,  since 
it  belongs  to  the  very  essence  of  the  minerals  in  which  it 
exists  " 

M.  Rochon  is  the  first  who. employed  this  property  of 
rock  crystal  in  measuring  small  angles  ;  on  the  26th  Jan- 
uary, and  9th  of  April  n7'7,  he  read  Memoirs  to  the 
Academy  of  Sciences,  on  the  application  he  made  of  it, 
and  the  exact  results  that  he  obtained.  This  discovery 
roust  be  of  the  greatest  utility  if  the  instrument  which  lie 

«  Jb  his  Treatise  •»  Mineralogy^  tqI.  I.  p.  S54. 

iB^ente^ 
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itivented  could  be  afforded  at  a  moderate  price,  witbin 
the  reach  of  all  those  who  might  find  an  advantage  ia 
using  it  for  measuring  distances. 

With  a  view  to  attain  this  end,  I  undertook  a  series  of 
experiments  on  the  cutting  of  rock-crystal^  and  on  the 
double  refraction  of  that  substance,  founded  on  those 
made  by  Beccaria  and  Rochon.  With  rock  crystal  alone 
I  bave  made  double  refractive  mediuvtSy  (as  Rochon  deno« 
Ininates  them)  cut  cylindrically,  and  composed  of  two  or 
three  prisms  of  that  substance  which  are  perfectly  achro. 
matic,  and  produce  a  very  strong  double  refraction.  I 
have  executed  one,  the  angle  of  whose  double  refraction 
is  one  degree  eight  minutes,  and  I  am  convinced  that  k 
still  greater  may  be  obtained. 

I  shall  not  here  state  tlie  way  in  which  I  cut  my  dif- 
ferent prisms  of  rock-crystal,  to  obtain  the  maximum  of 
double  refraction,  as  I  have  still  a  few  experiments  to 
finish  in  order  to  ascertain  that  particular.  Among  those 
which  I  cut  for  my  experiments,  is  one  which  produce* 
effects  so  singular,  that  I  think  I  ought  not  to  omit  a  de- 
scription of  them* 

This  prism,  the  section  of  which  «  an  isosceles  tri- 
angle, has  one  obtuse  angle  of  above  100  degrees.  When 
looked  at  through  the  two  sides  which  form  the  obtuse 
angle,  and  in  a  direction  parallel  to  the  opposite  side ; 
the  object  appears  neither  out  of  its  place  nor  perceptibly 
coloured,  but  only  turned  in  such  a  manner,  that  what  is 
on  the  right  appears  to  the  left,  and  vice  versa.  Jf,  for 
example,  you  look  at  the  letter  L  cut  out  and  appfied 
to  one  of  the  sides,  the  horizontal  line  of  that  letter,  in- 
stead of  appearing  to  the  right  under  the  vertical  one, 
appears  situated  to  the  left ;  if  you  continue  to  look  at 
the  letter,  and  turn  the  prism  as  if  it  was  traversed  by  an 
^xb^  parallel  to  the  direction  in  which  you  are  viewing 
«  the 
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the  letter,  the  imftge  of  it  turns  round  at  the  same  tun^ 
as  the  prism,  but  it  moves  with  twice  the  rapidity,  so 
that  while  the  prism  makes  one  turn,  the  image  of  the 
letter  makes  two.  With  this  prism  1  have  made  other 
experiments,  but  too  long  to  be  detailed  here :  I  shall 
reserve  them  fot  a  memoir,  in  which  I  shall  explaii^  tbe 
methods  I  employed  to  ascertain  the  directions  that  ought 
to  be  followed  for  cutting  rock-crystal,  so  us  to  produce 
the  maximum  of  its  double  refraction,  and  thus  enable 
the  artist  to  construct,  without  hesitation,  the  instru- 
ment invented  by  Rochon,  for  measuring  all  kinds  of 
distances  with  very  great  precision.  I  am  at  present  en- 
gaged in  determining  its  application  to  the  survey  of 
mines,  and  shall  describe  the  manner  of  using  it  to  mea* 
sure  the  deepest  wells  and  the  longest  galleries. 

I  shall  conclude  this  note  with  a  brief  statement  of  some 
experiments  that  I  made  with  the  isosceles  prism  of  rock- 
crystal  above  described.  By  aj^plying  it  to  a  simple 
camera  obscura^  you  restore  to  their  proper  position  ob- 
jects which  are  represented  reversed  when  the  prism  i$ 
not  employed.  By  adapting  it  to  astrohomical  teJescopes, 
it  likewise  rectifies  objects  which,  when  seen  through  tbe 
two  convex  glasses  composing  them,  appear  reversed. 

This  prisnl  likewise  affords  the  means  of  shortening 
telescopes  constructed  for  viewing  terrestrial  objects ; 
for  by  employing  it  with  one  convex  eye-glass  only,  and 
the  object-glass  (whether  simple  or  achromatic)  instead  of 
three,  four,  or  five  eye-glasses,  you  will  see,  in  tlieir 
proper  situation,  objects  wfiich  without  its  interposition 
would  appear  reversed.  Thus,  two,  three,  or  even  four 
eye-glasbes  nuiy  be  dispensed  with,  and  the  telescope 
might  be  snortened  of  great  part  of  the  length  which  these 
eye-glasses   occupy.     The   clearness  of  the   instrument 
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would  thus  be  augmented,  the  prism  causing  a  vtxy 
small  loss  on  account  of  the  extreme  transparency  of  the 
substance  of  which  it  is  formed.  Nor  would  it  be  inferior 
in  point  of  accuracy,  for  the  prism  being  very  near  the 
eye,  the  defects  that  might  proceed  from  any  inequality 
.^  in  the  formation  of  its  two  "surfaces  would  be  impercep- 
tible. 

In  making  use  of  this  instrument,  it  must  be  recollected 
that  at  the  same  time  that  it  turns  objects  the  bottom  up- 
wards, it  likewise  turns  the  right  to  the  left,  so  that  what 
appears  in  the  telescope  on  the  right  is  actually  on  the 
left;  for  example,  if  you  look  ataman  Vho  is  walking 
from  the  right  to  the  left,  he  ai>|>ears  through  this  teles- 
co[»e  to  be  going  hom  the  left  to  the  right,  but  in  his 
natural  situation  ;  while  on  the  contrary,  if  you  view 
him  through  the  same  telescope,  without  the  prism  of 
rock-crystal,  Kiaving  only  the  eye-glass  which  reverses 
the  object,  you  will  then  sec  the  man  not  only  move 
in  a  conUary  direction  to  that  in  which  he  is  actually 
going,  but  he  will  likewise  appear  reversed  ;  the  ordi- 
nary efiect  of  telescopes  which  have  only  a  single  convex 
eye-glass. 

Expericinoe  alone  can  prove  whether  this  method  of 
shorlenii^g  ten ost rial  telescopes  is  capable  of  being  ren-. 
dcred  as  useful  as  it  appears  curious;  and,  whether  it 
will  be  possible  to  make  tlieni  at  a  price  sufficiently  mo- 
derate to  support  the  coqipetition  with  those  of  the  ordi- 
nary kind  ;  without  which,  this  instrument  will  rankouly 
in  that  class  of  discoveries  which  are  more  curious  than 
uscfid. 
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Method  of  cmtst)i4£tmg  or  alterins^  the  Flues  of  Chimiicijs^ 
to  prevent  t/icniy  in  certain  Cases ^  f rata  smoking. 

By  M.  PiAULT. 

Witli  an  Engraving. 

From  the  Bibliotheque  Physico-Economique. 

X  T  very  frequently  hai>pens  that  chimneys  smoke  on  ac- 
count of  the  wind,  which  prevents  the  escape  of  the 
smoke,  and  drives  it  back  ;  and,  indeed,  when  the  wind[ 
is  vciT  high  there  are  few  chinmeys  which  are  not  more 
or  less  susceptible  of  its  ill  effects.  Sometimes  the  action 
of  the  wind  is  immediate;  at  others  it  acts  only  by  re- 
flection ;  and  the  latter  effect  is  usually  produced  by  its 
being  situated  near  a  wall. 

But  in  either  of  these  cases  the  construction,  described 
below,  will  in  general,  if  not  always,  be  found  to  pre- 
serve the  chimney  from  smoking.  It  is  particularly  ad- 
vantageous, as  it  is  applicable  to  every  kind  of  chimney, 
and  is  attended  with  very  little  expense. 

Tlie  alteration  it  produces  is  not  intended  to  skreen 
the  chimney  completely  from  the  action  of  the  wind,  but 
to  dispose  it  in  such  a  manner  that,  whatever  wind  may 
blow,  the  smoke  may  always  find  a  vent  by  which  it  may 
escape. 

These  observations  on  the  action  of  the  wind  are 
equally  applicable  to  that  of  the  sun  ;  it  is  ^vell  known 
that  the  smoke  is  prevented  from  ascending  through  the 
chimney  when  the  air  round  the  top  of  it  has  been 
rarefied  by  the  rays  of  the  sun. 

By  the  present  method  of  construction,   part  of  the 

chimney  (at  least  in  these  climates,  where  the  shadows  are 

never  entirely  lost)  is  always  preserved  from  the  action 

oi  the  suxu 
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Description  of  Fig.  2,  Plate  XIV. 

ay  a  partition  which  divides  the  chimney  in  a  tnos* 
verse  direction,  penetrating  about  a  fbot  below,  and 
rising  tiie  same  height  above  it. 

by  by  two  portions  of  the  walls,  each  of  whicih  rise  from 
the  longitudinal  side  of  the  chimney  ;  they  join  at  right 
angles,  but  in  contrary  directions  at  the  extremity  of  the 
traos verse  partition  ;  so  that  these  two  portions  of  the 
^^11,  joined  to  the  partition,  and  of  the  same  height  as 
the  latter,  are  of  this  fonn  J" 

C,  Cy  apertures  of  the  chipnney. 

From  this  description  it  is  easy  to  conceive,  that  on 
whatever  side  the  wind  or  the  sun  strikes  upon  the  cbim^ 
liey,  one  of  the  apertures,  cCy  is  preserved  from  their 
action,  and  the  smoke  escapes  without  difficulty  by  that 
aperture. 

It  would  perhaps  be  an  improvement  upon  this  method 
of  construction,  to  form  the  partition  with  two  sides,  and 
to  give  the  portions  of  the  chimney  which  join  to  it  snch 
nn  elei'ation  that  the  wind  may  be  reflected  in  a  contrary 
direction  to  that  of  the  aperture  of  the  chimney. 

In  common  chimneys  the  wind  is  reflected  exactly  in 
the  inside  of  this  aperture. 

This  apparatus  has  already  been  constructed  for  a  great 
number  of  chimneys,  and  has  always  been  jpound  to  an* 
swer  the  purpose  for  which  it  was  intended. 
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JDescription  of  Woulf's  Apparatus^  with  moveable  conductm/^ 
lubes.    By  M.  Schmidt,  Prqfessor  at  Prague. 

With  an  Engraviog. 

From  ScHERjBJi's  Journal  der  Chemix. 

1  HE  letters  C  D  E  F,  Plate  XIV.  Fig.  S.  repretent  • 
bottle,  with  a  wide  mouth,  into  which  a  conical  funnel 
A  B  enters  half  way.  The  funnel  is  hermetically  luted 
in  the  neck  of  the  bottle,  and  through  it  descends  the 
tube  G  H,  which  is  a  little  curved  at  its  lower  end  H,  for 
the  purpose  of  making  the  gas  ascend  by  the  side  of  the 
funnel.  The  conducting  tube  L  K  I,  with  a  curved 
branch,  is  likewise  put  through  the  funnel,  and  drawn  up 
again,  so  as  to  bring  the  branch  o^rer  the  top  of  the 
bottle.  The  same  disposition  is  observed  with  regard  to 
the  second  bottle,  and  all  the  succeeding  ones.  Then  fill 
them  with  the  proper  liquids  till  the  aperture  of  the  fun- 
nel B  is  immersed  a  few  inches*  The  gas  which,  con- 
ducted by  the  tube  G  H,  escapes  at  H,  is  condensed  above 
M  N,  and  the  pressure  which  it  produces  is  transmitted 
by  the  conducting  tube  L  K  I,  till  it  finds  a  Vent  at  H, 
and  passes  into  the  isecond  bottle,  after  causing  the  liquid 
in  the  first  to  descend  below  the  aperture  H  of  the  tube 
G  H  ;  in  consequence  of  which  the  gas  is  subjected  to  a 
pressure  equal  to  the  weight  of  a  column  of  Hquid,  whose 
diametet*  is  equal  to  the  diameter  of  the  bottle,  and  of  a 
height  equal  to  the  elevation  of  the  liquid  in  the  funnel, 
which  elevation  is  a  consequence  of  its  ditirinution  in  the 
bottle.  This  pressure,  as  it  is  well  Jknown,  promotes,  in 
an  infinite  degree,  the  dissolving  power  of  the  liquid,  or 
the  absorption  of  the  gas.  With  this  disposition  of  the 
apparaltus  the  bottles  bmy  be  turned,  raised,  or  depressed, 
withoul  ^pprehentton  'ef  deranging  the  operation,  and  in 

particular 
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particular  the  trouble  of  luting  a  great  number  of  joinings 
is  avoided. 

To'  empty  the  liquid  out  of  the  bottles  the  syphon 
CAD,  Fig.  4,  is  employed,  having  a  globule  A  B  ad- 
justed to  the  top  of  the  curvature.  Plunge  the  end  C  into 
the  liquid,  close  the  aperture  D  with  the  finger,  and 
draw  up  the  air  through  A.  By  the  rarefaction  of  the  air 
the  liquid  ascends  and  faliti  into  the  branch  B  D,  and  the 
fyplioa  is  entirely  filled.  ,  Then  by  closing  A,  and  open-r 
ing  D,  the  liquid  may  be  drawn  oft*  at  pleasure. 


Extract  from  an  Essay  on  the  Preparation  of  Prussiate  of 
Potash^  perfectly  free  from  Iron^and  on  the  Inalterabi- 
lity of  Prussic  Jcid  in  a  red  Heat^  by  J.  B.  Richter. 
With  Experiments  on  the  Nature  of  Combinations  of 
Prussic  Acid  with  salifiable  BaseSy  by  J.  B.  Van  Moks. 

From  the  Journal  de  Chimie. 

JL  HE  experiments  of  the  author,  which  were  all  con- 
ducted upon  a  large  scale,  gave  the  following  results : 

1.  Prussic  acid  is  formed  during  incandescence  in  car- 
bonised blood  ;  it  is  therefore  an  error  to  be  afraid  of  in- 
creasing the  temperature,  or  not  to  keep  up  for  a 
suflicient  length  of  time  the  red  incandescence  of  the 
matter. 

2.  The  affinity  of  Prussic  acid  with  potash  is  stronger 
>v]ien  dry  and  at  a  high  temperature,  than  with  water 
and  at  a  low  temperature,  a  remarkable  peculiarity  that 
distinguishes  Prussic  acid  from  all  other  compound  vege- 
table and  animal  acids,  which  are  separated  from  &xed 
alkalis  by  a  red  heat^  let  their  union  w  ith  those  bases  be 

©ver 
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ever  so  strong,  at  a  temperature  .not  exceeding  SC  of 
Reaumur. 

Hence  it  follows : 

a.  That  in  tlu3  preparation  of  pure  prussiate  of  potash^ 
all  operations  in  whicli  humidity  is  employed  should  he 
dispensed  with  as  nmch  as  possible. 

b.  That  it  is  not  possible  to  obtain  the  immediate  satu^ 
ration  of  potash  with  Prussia  acid,  but  to  effect  this  satu-» 
ration,  the  excess  of  alkali  should  be  taken  up  by  acetic 
acid  mixed  with  alkohol ;  the  c()u>i>ination,  thus  formed 
witli  the  potash,  remains  dissolved  in  the  latter  liquid. 

c.  That  tlie  most  rerlaifi  and  tlie  shortest  method  of  se- 
parating the  iron  from  common  or  ferruginous  prussiate  of 
potash,  is  to  subject  that  salt  to  a  red  fusion  ;  and  th;:t 
after  the  mixture  of  the  alkaline  solution,  (wliicli  needs 
not  to  be  entirely  free  from  cariionic  acid),  with  the 
Prussian  blwe,  the  ley  should  be  evaporated  to  dry- 
ness. 

By  this  method  of  procccdini^,  the  qnanli^y  of  Prussia 
acid  that  is  lost  is  scarcely  perceptible,  and  the  evapora* 
t'lon  likewise  procures  this  advantage,  that  tlje  ferru- 
ginous parts,  wliich  form  a  pulj),  as  long  as  tlve  matter 
remains  moist,  may  afterwards  be  separated  by  the  iil'tre. 

3.  When  pure  prussiate  of  potash  appears  to  be  de- 
composed of  itself,  that  efiect  is  occasioned  either  by  the 
-carbonic  acid  contained  in  the  atmosplierc,  or  by  the 
disunion  of  the  principles  of  the  Prussic  acid,  or  by  both 
those  causes.  This  is  proved  by  the  exh;i!:itlon  of  l^russic 
acid  which  is  attended  wit!i  a  j)ungent  smell  like  tha^  of 
bitter  almonds  and  of  annnoniacal  i;as*;  and  both  these 
are  frecjuently  produced  at  the  same  time. 

4.  'i'lie  pru:>si;.ae  of  coinnion  ])(.»!:. is!j,  witli  whatever 
care  it  may  have  been  prepared,  and  ^lowever  pjun*  it 
aidv  be,  always  forms  a  tri^^lc  salt  of  Prussic  acid,  potash, 

and 
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and  iron  9  or  a  solution  of  pnisnate  of  iron  ^  in  prusdafee 
of  potash. 

5.  There  is  only  one  neutral  metallic  combination ,  and 
in  particular  of  iron,  with  Prussic  acid,  which  can  exist 
at  every  temperature  from  that  of  the  atmosphere  to 
ignition ;  a  neutral  combination  between  that  acid  and 
potash.  The  more  free  this  combination  is  fronoi  iron, 
the  more  the  affinity  between  the  principles  of  the  salt 
when  dissolved  is  relaxed.  It  has  likewise  been  ob** 
served  that  the  size  of  the  crystals  and  their  durability 
diminish  in  the  same  proportion. 

6«  All  metallic  precipitates  formed  by  prussiate  of  com- 
mon potash  contain  more  or  less  iron. 

7.  It  is  not  yet  clearly  demonstrated  that  phosphoric 
acid  is  not  a  co-principle  of  Prussic  acid  ;  as  the  contrary 
is  not  positively  proved  by  the  synthetical  experimentr 
with  ammoniac  and  charcoal.  • 

8.  Oxyd  of  iron  is  more  strongly  attracted  by  carbon 
than  by  prussiate  of  potash  ;  which  explains  the  cause 
why  the  small  quantity  of  that  metal  contained  in  blood 
unites  with  the  remaining  carbon  rather  than  with  that 
prussiate. 

The  observation  that  in  order  to  dissolve  iron  in  Prussic 
acid,  a  higher  degree  of  oxydation  is  required  than  for 
its  dissolution  in  other  acids,  as  sulphuric  acid,  &c«  b 
very  just.  But  experiments  have  demonstrated  that  this 
superior  degree  of  oxydation  differs  very  little  finom  that 
which  the  bare  possibility  of  dissolving  iron  in  other  acids 
requires,  and  the  greater  the  degree  of  oxydation,  the 
more  speedy  is  the  formation  of  the  blue.  The  same 
pheiiomenou  is  observed  in  the  formation  of  otiier  me- 

*  Prussiate  of  iron,  and  in  general  almost  all  insoluble  metallic  salts, 
are  thermoxidulaied  oroxidulaied  combinations,  or  salts  with  excess  of  ■ 
thermoxyd  or  metallic  oxyd. 

tallic 
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taHic  pruniates ;  thus,  a  nitrous  solution  of  mercury, 
]V6parod  by  ebullition,  and  corrosive  muriate  of  the  same 
metal,  are  much  more  completely  precipitated  by  prus- 
siate  of  potash  than  the  other  mercurial  salts  in  which  the 
metal  is  bat  slightly  oxydated.  Thus,  too,  the  precipi- 
tation of  pure  prussiate  of  the  same  kind  is  effected  much 
better,  by  adding  to  the  miiture  a  small  quantity  of  nitric 
acid. 

The  author  concludes  by  announcing  that  M.  Bohm 
has  discovered  prussic  acid  in  thb  vegetable  kingdom. 
He  was  induced  by  the  similarity  of  smell  to  seek  that 
acid  in  bitter  almonds.  With  this  view,  he  distilled  those 
almonds,  reduced  to  a  pulp  with  water,  and  collected 
the  produce  in  a  recipient  containing  a  small  quantity  of 
caustic  potash.  In  this  manner  he  obtained  a  liquid, 
which,  with  sulphate  of  iron,  furnished  a  precipitata 
that  was  converted  by  muriatic  aoid  into  a  very  dark  blue 
powder.  He  likewise  digested  the  ley  of  caustic  alkali 
with  bitter  almonds,  and  obtained  from  the  liquid  the 
same  precipitate.  M.  Richter  saw  specimens  of  these 
two  prussiates;  but  M.  Gunther,  of  Breslaw,  repeated 
the  experiments  without  obtaining  tlie  same  result. 

Experiments  on  the  Nature  of  Combinatiom  of  Prussic 
Acid  with  salifiable  Bases. 

The  nature  of  combinations  of  prussic  acid  with  sali- 
fiable bases  has  not  yet  been  examined  by  any  chemist. 
Some  operations  on  Prussian  blue  undertaken  to  ascertain 
its  utility  for  manufacturing  purposes,  furnished  me  with 
some  hints  on  the  subject  which  I  tliink  worth  making 
public. 

Experiment  I.  Into  a  glass  retort,  I  put  neutral  prus- 
siate of  potash,  recently  prepared,  and  placed  the  retort 
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in  a  sand-bath,  so  as  to  communicate  with  a  vaarcatiti 
pneumatic  apparatus.  A  moderate  fire  was  made  and 
kept  up  till  the  disengagement  of  gas  ceased.  For  some 
time  prussic  acid  gas  was  disengaged  ;  but,  it  afterwards 
ceased  though  the  fire  was  considerably  iocreased  even  tn 
a  degree  approaching  incandescence. 

When  the  apparatus  had  grown  sufficiently  cold,  a 
quantity  of  hot  water  capable  of  dissolving  the  residue 
was  poured  to  it,  filtered  and  set  to  crystallize.  A  pnis- 
siate  of  common  potash  was  obtained,  having  a  strong 
alkaline  taste,  turning  natural  blue  vegetable  colours 
green,  and  which  lost  neither  its  taste  nor  its  power  of 
reacting  upon  blue  colours,  by  repeated  crystallizations. 

Experiment  II.  The  same  experiment  was  repeated 
with  a  saturated  solution  of  neutral  prussiate  of  potash ; 
the  result  was  absolutely  the  same.  Prussic  acid  was 
disengaged  upon  the  very  first  impression  of  the  heat, 
and  the  residue  yielded  prussiate  possessing  alkaline  pro? 
perties. 

Experiment  III.  I  put  into  the  retort  the  salts  remain- 
ing from  the  two  preceding  experiments,  and  increased 
the  heat  to  incandescence.  No  undecomposed  prussic 
acid  was  disengaged,  but  I  obtained  water,  ammoniac, 
carbonate  of  amiiioniac,  carbonated  hydrogen  gas,  azot^ 
and  carbonic  acid  j^as. 

The  conclusions  naturally  fonned  from  these  results 
are,  that  prussic  acid  qiay  exist  in  potash  in  two  difierent 
states  of  combination,  or  at  two  degrees  of  saturation, 
the  neutral  and  alkaline  saturation.  * 

That  in  th(^  first  saturation  the  neutralizing  portion  of 
the  prussic  acid  is  bur.  sriirhtly  combined  with  the  alkali, 
or  rather  with  the  alkaline  prussiate,  since  that  acid  se-r 
paratcs  from  it  at  a  degree  of  heat  much  lower \han  that  of 
boiling  water,  and  far  more  easily  when  ipoist  tlian  dry. 

I  liker 
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1  tike^se  ascertained  that  both,  the  solution  of  neutral 
prussiate,  and  the  same  priissiate  in  a  concrete  state, 
gradually  lose  the  neutralizing  portion  of  their  acid  by 
exposure  to  the  air. 

That  in  the  second  or  alkaline  saturation,  the  acid  a,d- 
heres  so  strongly  to  the  alkali  that  it  cannot  be  separated 
without  being  decomposed. 

Experiment  IV.  I  operated  upon  common  alkaline 
pmssiate  of  potash  in  a  retort,  and  with  the  nrercuria! 
apparatus.  No  gaseous  substance  was  disengaged  before 
the  heat  was  so  augmented,  that  the  retort  was  in  a  state 
of  incandescence.  At  that  degree  of  heat  I  obtained  the 
same  products  as  in  Experiment  III.  but  the  proportion 
of  carbonic  acid  gas  was  much  more  considerable. 

Experiment  V.  An  alkaline  solution  of  common  potash 
was  brought  into  contact  with  carbonic  acid  gas.  In  24 
hours  the  absorption  was  not  observed  to  be  more  con- 
siderable than  with  pure  water. 

Experiment  VI.  The  'same  experhnent  was  repeated 
but  with  alkaline  .prussiate,  recently  prepared  by  thef 
deneutralizatiou  of  saturated  prussiate.  An  absorption  of 
carbonic  acid  was  observed  at  feast  three  times  greater 
than  in  the  preceding  experiment. 

Experiment  VII.  Into  a  solution  of  alkaline  prussiate 
of  common  potash,  somewhat  concentrated,  I  poured 
about  the  quantity  of  acid  necessary  to  saturate  the  alka- 
line part.  A  strong  eflFervescence  took  place,  occasioned 
by  the  disengagemeut  of  a  gas,  which  being  collected 
and  examined  was  found  to  be  carbonic  acid  gas. 

Experiment  VIII.  The  same  experiment  was  repeated 
with  prussiate  rendered  alkaline,  by  the  expulsion  of  the 
neutralizing  acid.  When  the  salt  was  recently  prepared, 
and  particularly  when  no  part  of  it  had  been  decomposed 
by  the  fire,  no  effervescence  was  observed. 

C  c  c  2  From 


380        On  the  Preparaiion  qf  Pi^usmie  ^  Potash 

From  these  experiments  it  follows,  that  potash  may  be 
combined  into  a  triple  salt  with  pnissic  and  carbonic 
acids,  and  form  a  carbonato-prussiate,  whicb^  however, 
is  not  entirely  neutral,  for  in  that  state  it  turns  green  the 
vegetable  blue  colour. 

The  carbonato-prussiate  exposed  even  to  a  powerful 
heat,  suffers  no  carbonic  or  prussic  acid  to  escape,  whence 
If,  results  that  those  two  acids  mutually  fix  each  other  in 
a  neutral  or  almost 'neutral  state,  or  that  the  excess  of 
the  alkali  in  one  salt  retains  the  acid- of  the  other  in  the 
same  manner  as  if  bbth  were  alkaline. 

Experiment  IX.  I  saturated  the  alkaline  portico  of 
prussiate  of  potash  with  salphuric,  nitric  or  muriatic 
acid.  Upon  slightly  heating  the  liquor,  it  emitted  a  \exy 
strong  smell  of  bitter  almonds,  and  the  same  smell  was 
perceived  even  without  being  heated.  Upon  evaporating 
the  liquid,  for  the  purpose  of  producing  crystallization p 
I  obtained,  separately,  the  salt  formed  by  the  acid  em- 
ployed and  potash,  and  deneutralized  or  alkaline  prus* 
siate. 

.  This  experiment  proves  that  potash  does  not  form  a 
triple  salt  with  prussic  acid,  and  one  of  the  three  above* 
mentioned  acids,  and  that  after  the  saturation  of  the  aU 
kaline  portion,  the  prussiate  exists  in  the  state  of  a  neu- 
tral salt,  which  is  decomposed  into  an  alkaline  prussiate 
by  the  heat  of  the  evaporation ;  as  is  demonstratedj  by 
the  strong  smell  of  bitter  almonds  that  is  emitted. 

Experiment  X.  I  poured  upon  Prussian  blue,  cold,  a 
solution  of  alkaline  carbonate  of  potash,  and  agitated  the 
mixture  for  a  few  moments.  The  greatest  part  of  the 
Prussian  blue  dissolved.  I  filtered  the  liquor  wliich  was 
of  a  brown  colour,  somewhat  tinged  with  green,  and  de- 
compostKl  it  with  an  acid.  A  great  quantity  of  the  finest 
Prussian  blue  was  precipitated. 

Experi* 
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Experiment  XI.  The  same  experiment  was  repeated 
with  alkaline  carbonate  of  soda.  The  result  waa  perfeelljT 
similar. 

According  to  these  experiments  the  potash  and  the 
soda,  taking  away  the  prussic  acid  from  the  iron,  comr 
bine  with  that  acid,  forming  alkaline  prussiates,  and  the 
excess  of  alkali  of  those  salts  holds  in  solution  great  part 
of  the  iron  precipitated.  A  portion  of  the  acid  remains 
united  to  that  salt,  composing  carbonato-prussiate  of  pot- 
ash and  iron,  and  the  other  portion  combines  with  the 
undissolved  blue,  which  it  convects  into  oxydulated  prus- 
siate  of  iron  ;  and  thus  the  alkaline. carbonate  is  here  de- 
composed. 

When  caustic  alkali  is  employed  in  these  experiments 
it  dissolves  less  iron,  which  proves  that  the  carbonic 
acid  concurs  in  the  formation  of  tlie  quadruple  salt,  car- 
bonato-prussiate  of  potash  and  iron.  By  employing  neu- 
tral carbonate  of  alkali,  the  neutralizing  acid  is  dissipated. 

When  the  mixture  of  alkali  and  Prussian  blue  is  heated^ 
the  quantity  of  iron  dissolved  is  considerably  greater. 

Experiment  XII.  By  treating  Prussian  blue,  eithef 
cold  or  hot,  with  liquid  ammoniac,  then  filtering  and  de- 
composing by  an  acid,  no  precipitate  is  obtained. 

Hence  it  follows,  that  ammoniac  does  not  form  a  triple 
^It  with  prussic  acid  and  iron. 

The  prussiate  of  ammoniac  which  is  not  precipitated 
of  a  blue  colour  by  acids,  affords  chemists  a  very  purer 
re-agent  for  iron. 

Experiment  XIII.  I-dihited  Prussian  blue  with  a  solu- 
tion of  prussiate  of  barytes,  and  precipitated  with  sul- 
phuric acidk  The  Prussian  blue  dissolved  entirely  ;  hut 
being  suffered  to  stand  a  few  hours  in  a  gentle  heat,  it 
was  again  precipitated,  and  a  disengagement  of  prussic 
acid  gas  likewise  took  place. 

This 
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iron,  neutral  or  saturated  with  an  acid,    is  soluble  ill 
water,  and  that  the  common  Prussian  blue  is  an  oxydlv 
lous  prusnate,   or  a  pnissiate  with  excess  of  basis  oi 
inetaUic  oxyd.     But  this  combination  is  so  slig^htly  at- 
tached to  the  neutralizing  acid,  that  it  separates  from  it 
spontaneously.     I  have  not,  however,  succeeded  in   dis- 
serving Prussian  blue  immediately  in  the  water  charged 
with  prussfc  gas ;  a  first  essay  induces  me  to  think  that 
the  green   prussiate,  which    had  heretofore   been  con- 
sidered as  a  mixture  of  yellow  oxyd,  and  of  blue  ox- 
ydulated  prussiate  is  a  carbonated  prussiate  super-oxydn- 
lated,  or  at  the  second  degree  of  metallic  siipersatura- 
tion.     It  even  appeared  to  me  that  the  last  portions  of 
prussic  acid  are  the  more  difficult  to  be  separated  eitbar 
by  alkalis  or  fire,  in  proportion  to  the  degree  of  that  sa- 
persaturation.     . 

Acids  separate  from  superoxydulated  prussiate  only 
the  superoxydulating  portion  of  iron.  With  Prussian 
blue,  however,  they  form  a  combination  which  alkalis 
are  unable  to  destroy. 

Alkaline  earths  do  not  appear  to  contract  an  alkalino- 
terrene  union  with  prussic  acid.  Alkalino-terrene  pnis- 
siates  are,  therefore,  totally  decomposable  by  fire  with- 
out distinction  of  acid.  Alkaline  earths  may,  neverthe- 
less, form  a  triple  combination  with  prussic  acid  and 
iron,  when  the  quantity  of  acid  necessary  for  their  satu- 
risition  is  wanting,  and  in  these  combinations  with  iron, 
they  more  strongly  retain  their  acid. 

In  the  formation  of  a  triple  prussiated  salt  w^ith  alkali, 
a  separation  of  the  prussic  acid  from  the  iron  frequently 
takes  place,  if  the  oxydulated  portion  of  that  metal  is 
not  sufficient  to  complete  the  saturation  of  the  ferruginous 
prussiate. 

Carbonic 
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.  Carbonic  acid  expels  the  neutralizing  acid  from  neu- 
tral prussiate  of  potadi,  and  taking  its  pl^ce,  forma  car- 
bonato-prussiate. 

From  all  these  facts  we  find  th^t  prussic  -acid  very 
nearly  resembles  carbonic  acid,  both  in  its  gaseous  form 
and  in  the  property  of  combining  with  excess  of  alkaline 
and  metallic  bases,  and  of  separating  spontaneously  from 
those  hases,  when  it  is  saturated  or  neutralized  by  them. 

Prussic  acid  is  the  least  destructible  of  all  acids  which 
have  a  compound  radical. 


Observations  on  the  Causes  of  the  Imperfection  of  Furnaces 
for  Evaporation  J  and  on  a  new  Method  of  constructr 
ing  themj  so  as  to  bumj  with  Economy ^  every  Species 
of  Fuel.    By  M.  Curaudau, 

With  an  Engraving. 

From  the  Annales  de  Chimie. 

JN  OTwiTHSTANDiNG  the  attempts  that  have  hitherto 
been  made  to  economize  the  fuel  necessary  for  manuiac* 
tures,  no  method  has  yet  been  discovered  to  employ  it 
without  any  less ;  a  much  greater  quantity  of  wood  is  in- 
urariably  consumed  th^n  is  required  to  keep  up  the  ebuU 
lition  in  furnaces  for  evaporation,  or  to  raise  the  tem«. 
perature  in  those  intended  for  other  purposes.  It  is  ob- 
vious that  this  superfluous  consumption  must,  in  large* 
establishments,  be  extremely  injurious  to  the  proprietors, 
and  that  it  may,  at  some  future  period,  contribute  to 
produce  a  scarcity  of  fuel.  Upon  this  two-fold  account 
it  is.  therefore,  of  importance  to  seek  to  prevent  a  dearth 
pf  which  future  generations  might  justly  accuse  us  as  the 
l^uthors,  if  we  do  not  seriously  direct  our  attention  to. 
lyard^  discovering  the  means  of  introducing  greater  eco. 

nomj 
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body  will  be  in  a  state  favourable  to  their  oxygenation, 
and  all  the  caloric  emitted  and  resulting  from  the  re- 
action of  the  ox}'gen  on  the  combustible  wili  be  disen- 
gaged and  employed  without  loss. 

Under  these  circumstances  the  action  of  the  oxygen  is 
considerably  augmented  by  its  successive  renewal  ;  for 
the  higher  tbe  temperature  of  a  furnace  the  more  easilr 
the  external  air  penetrates  into  it.  When,  therefore,  the 
incandescence  is  raised  to  a  high  degree,  it  is  necessary, 
and  very  advantageous,  to  slacken  the  current  of  the  air, 
not  by  closing  the  aperture  of  the  furnace,  as  is  usually 
done,'  but  by  diminisliing,  or  even  closing:  the  upper 
aperture  of  the  chimney ;  by  these  means  the  caloric  is 
concentrated  in  the  interior  of  the  furnace,  and  it  is  pre- 
vented from  escaping  any  other  way  than  through  the  li- 
quid in  the  boiler. 

This  observation  on  the  manner  of  stopping  the  current 
of  air  at  the  top  of  the  chimney  may  likewise  be  applied 
to  the  furnaces  of  foundries  ;  and  in  those  cases  where  it 
is  necessary  to  keep  up  the  heat  of  i  metal  without  its 
being  exposed  to  the  oxygenating  action  of  a  current  of 
incandescent  air. 

General  Observations  07i  the  Comfruction  of  Furnaces, 
That  part  of  the  fire-place  which  is  to  be  exposed  to 
the  greatest  heat  ought  to  be  made  of  very  refractorv 
bricks.  The  best  mortar  to  be  employed  in  every  ca-^c 
where  it  is  wished  to  procure  a  bad  conductor  of  caloric, 
is  a  mixture  of  equal  parts  in  bulk  of  tan  and  argil.  The 
tan  prevents  the  mortar  from  cracking,  and  produces  an 
uncluosity,  which  by  desiccation  gives  it  very  «Tcat 
tenacity. 

Furnaces  in  general  may  likewise  be  constructed  of 
this  kind  of  mortar,  and  upon  the  same  principles  af 
those  for  evaporation  which  I  aiq.  abput  to  describe. 

Furnaces 
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Furnaces  intended  to  endure  a  violent  degree  of  beat 
ought  to  be  inclosed  externally  with  a  very  thick  wall 
constructed  of  mortar  prepared  with  tan,  for  by  these 
means  very  little  of  the  caloric  is  lost.  Furnaces  in  gene- 
ial  ought  likewise  to  be  constructed  in  such  a  manner 
that  the  top  of  the  chimney  may  be  closed  at  pleasure,  ia 
order  to  abate  the  effects  of  the  combustion,  and  concen- 
trate the  caloric  in  the  interior  of  the  furnace  when  that 
is  necessary.  It  is  particularly  at  the  moment  when  the 
temperature  is  very  elevated  that  the  issue  of  the  Current 
of  air  should  be  regulated,  in  order  to  prevent  it  from 
traversing  the  interior  of  the  furnace  with  too  much  ra- 
pidity, when  in  certain  cases  it  is  detrimcRtal  to  the  suc- 
cess of  the  operation. 

By  combining  all  these  conditions  in  furnaces  in  gene- 
ral we  may  depend  upon  saving  nearly  one-fourth  of  the 
fuel,  and  to  effect  Combustion  without  any  appearance  of 
smoke.  I  insist  particularly  on  this  observation,  because 
it  is  invariably  and  physically  demonstrated  that  a  com- 
bustible body  is  never  completely  burned  till  it  ceases  en- 
tirely to  emit  any  smoke. 

Description  of  a  Furnace  for  Evaporation^  in  which  the 
Temperature  may  be  7'aif/f^Pleasure, 
(See  Fig.  5,  Plate  XIV.) 

The  aperture  of  the  vault  A  should  be  four  decimetres 
wide  and  3}  decimetres  in  height  for  ordinary  furnaces, 
B,  is  the  part  of  the  vault  where  the  combustion  is  to  be 
effected.  This  vault  ought  to  be  at  least  two  metres  in 
length.  C,  represents  a  boiler  If  metre  in  depth,  and 
the  same  in  diameter,  fixed  in  a  furnace  of  brick.  The 
bottom  of  the  boiler  ought  not  at  most  to  be  above  one 
decimetre  from  the  bottom  of  the  furnace.  In  the  con- 
struction of  the  furnace  attention  ought  to  be  paid  to 
make  tbe  bricks  approach  gradually  round  the  fumact, 
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and  to  reduce  the  space  till  the  distance  does  not  exceed 
three  centimetres.  This  must  be  continued  till  iritfaiil 
one  decimetre  of  the  edge  of  the  boiler,  where  the  bricb 
may  be  made  to  tonch  it.  D,  is  an  aperture,  two  deci- 
metres wide  and  one  in  height,  communicating  with  E. 
But  from  the  angle  a  this  conductor  of  the  heat  shoold  be 
one  metre  in  length  and  one  decimetre  in  width,  and 
this  proportion  should  he  continued  to  the  aperture  E. 

F,  is  a  second  boiler,  intended  to  be  heated  by  the 
superabundant  heat  from  the  'tvxsX,  \  if  it  were  required, 
several  others  might  be  added.  G,  is  an  aperture  of  the 
same  proportions  as  D.  Care  must  be  taken  at  the  anirle 
h  to  make  the  aperture  of  the  chimney  five  dccimctits  in 
iengtk  and  two  in  widtli,  and  to  continue  that  proportion 
for  about  two-thirds  of  tlio  height.  The  aperture  mu>t 
then  be  diminished  so  as  not  to  be  less  than  one  deci- 
metre in  width  and  three  in  length  at  the  uj^per  ai)erture. 
That  part  of  the  chimney  ought  to  be  constructed  so  as 
to  be  capable  of  being  closed  at  pleasure  when  it  is  nc- 
cessarv. 


On  the  Prt'paration  of  pure  Gallic  Aciil,  and  on  the  Order 
(i/JJuiity  of  that  Au'd  -^itk  Iron.   By  il  B.  Uichter. 

From  the  Journal  de  Chimie. 

X  URE  gallic  acid  does  not,  according  to  tlie  general 
opinion.,  separate  the  iron  from  sulphuric  and  other  acids, 
and  when  a  decomposition  of  that  kind  takes  place,  it  is 
invariably  owing  to  the  cfTect  of  a  double  allinity. 

The  opinion  of  those  who  imagine  that  gallic  acid 
forms  a  black  mixture  only  with  oxyd  of  iron,  at  a  high 
degree  of  oxydation,  is  absolutely  destitute  of  foundation  ; 
for  that  acid  no  sooner  comes  in  contact  with  oxyd  of 
iron,  si^parated  froiu  any  other  acid,  than  a  black  gallate 
is  formed^ 

The 
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The  black  colour  acquired,  in  time,  by  a  mixture  of 
pure  'gallic  acid  and  a  clear  neutral  martial  solution,  af- 
fords no  proof  in  support  of  this  erroneous  opinion  ;  for 
the  ac,cess  of  the  air,  at  the  same  time  that  it  super- 
oxydates  the  metal,  separates  it  from  the  acfd  in  which 
it  is  dissolved,  and  enables  the  gallic  acid  to  unite  with  it 
and  form  a  galiate.  The  same  effect  may  be  produced 
by  adding  to  a  clear  solution  of  iron  a  small  quantity  of 
the  oxyd  of  the  same  metal  recently  precipitated,  or  by 
merely  mixing  a  small  proportion  of  that  oxyd  with  a 
solution  of  gallic  acid. 

When,  in  a  clear  neutral  martial  solution,  a  black  pre- 
cipitate is  formed  by  the  addition  of  an  infusion  of  gall- 
nuts,  or  any  other  vegetable  astringent  matter,  tlie  iron 
is  separated  from  it  by  virtue  of  the  double  attraction  of 
the  gallic  acid  for  the  metal,  and  of  the  tanin  for  the 
.  dissolvent  acid  of  the  iron.  By  adding  an  excess  of  any 
acid  whatever,  the  formation  of  a  black  precipitate  may 
be  prevented,  and  that  ah*cady  formed  disappears.  The 
tanin  is  soluble  even  in, vegetable  acids. 

When  a  perfectly  clear  solution  of  black  sulphate  of 

iron  becomes  more  or  less  blaqk  at  the   moment  of  its 

mixture  with  the  gallic  acid,  that  acid  cannot  be  pure,    n 

In  extracting  the  gallic  acid,  care  should  be  taken   not 

to  suffer  the  matter  to   come   in  contact   M'ith  metals^ 

i  especially  iron  ;  as  the  slightest  communication  of  a  so- 

1  lution    of  gallic  acid  with  the  latter  is  sufficient  to  pre- 

\  Vent  the  formation  of  the  white  crystals  of  that  acid.     As 

"filtering  paper  is. rarely  free  from  iron,  it  is  not  advisable 

to  strain  the  gallic  solution  through  paper  of  that  kind^ 

event  the  use  of  charcoal,  for  the  purpose  of  purifying  it, 

Should  be  avoided.     The  presence  of  iron  in  a  solution  of 

gallic  acid  is  manifested  during  the  evaporation  by  spota 

of  a  deep  brown,  approaching  to  a  violet  black,  that  ap- 

^  J^eiMf  r6und  the  edge  of  the  liquid  in  those  parts  where 

the 
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the  crystals  are  about  to  be  deposited  ;  and  tlie  same  co-' 
Jour  is  communicated,  more  or  less,  to  the  crj^stals,  *%'bich 
are  very  smalL 

As  the  tanin  is  sohible  in  gallic  acid,  consequently  that 
icid,  prepared  by  spontaneous  evaporation  in  ilie  air, 
according  to  Scheelc's  method,  must  bold  a  portion  of 
that  principle  in  solution.  It  Inus,  therefore,  been  re- 
marked that  repeated  crystallizations  cannot  render  it 
entirely  colourless,  and  that  the  martial  salts  are  always 
precipitated  from  it  of  a  black  colour. 

As  gallic  acid  is  easily  soluble  in  alkohol,  and  tania 
does  not  dissolve  at  all  in  that  liquid,  by  this  medium  the 
gallic  acid  may  be  deprived  of  all  the  tanin  which  it  con- 
tains ;  but  for  this  purpose  alkohol  perfectly  pure,  or 
entirely  free  from  water,  should  not  be  employed,  as,  the 
smallest  portion  of  the  latter  liquid,  were  it  only  the 
quantity  of  one-half  per  cent,  not  belonging  to  the  ele- 
mentary combination,  or  forming  a  component  part  of 
the  alkohol,  would  be  sufficient  to  prevent  the  entijio 
separation  of  the  gallic  .acid  from  the  tanin,  which  this 
portion  of  water  would  dissolve. 

As  the  gallic  acid  is  separated  from  the  tanin  by  alko- 
hol, consequently  its  affinity  with  that  liquid  is  greater 
than  with  tanin.  That  affinity,  however,  is  not  so  grcii  ' 
as  to  separate,  in  this  manner,  all  the  gallic  acid  of 
the  tanin  ;  for  the  residue  after  that  acid  has  been  ex- 
tracted by  alkohol  still  precipitates  black  martial  salts. 

The  method  of  separating  gallic  acid  by  muriate  of  tin 
and  sulphuretted  hydrogen  is  too  troublesome  and  uncer- 
tain, and  that  of  precipitating  the  tanin  by  animal  gela- 
tine is  im|)racticable.  The  method  of  extracting  that 
acid  by  means  of  alkohol  should,  therefore,  be  adopted 
as  the  easiest 9  the  most  certain,  and  the  most  productive 
of  acid. 

Process 
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Jprocess  for  extracting  the  Salt  with  a  calcareous  Basif 
contained  inycllo-x  !2uinqui)ia. 

Communicated  bj/  M.  Deschamps  to  M.  FoOrcroy. 

Frpni  thp  Annaj-es  de  C^imie. 

JL  A  ly  E  of  yellow  quinquina,  pounded  and  passed 
througli  a  liair  sieve,  12  pounds*.  Put  it  into  a  largo 
3poutcd  pitcher,  and  pour  upon  it  50  quarts  of  clear  cold 
water.  Let  it  stoep  24  hours,  taking  care  to  stir  it  fre^ 
quently  during  the  day ;  pour  it  off  the  next  morning, 
straining  through  a  very  fine  sieve  of  goats'  hair  the  liquor 
tjiat  must  have  been  left  to  settle  4II  night ;  put  the  firsk 
and  succeeding  infusions  into  vessels,  and  place  them  in  a 
cool  situation. 

After  well  draining  the  pulp,  pour  upon  it  30  quarts 
of  fresh  qold  water.  Let  it  stand  24  hours,  stirring  the 
pi  alter  as  before:  pour  off  th^  liquor,  and  to  the  pulp 
add  20  quarts  pf  pold  water ;  making  ii>  thp  whole  100 
quarts. 

After  steeping  12  hours,  poi^r  off  the  Jiquor,  drain  tlie 
pulp  by  means  of  pressure,  mix  all  the  infusions  together, 
filtre  and  set  them  to  evaporate  in  a  large  basin  either  of 
silver  or  tinned  copper.  The  heat  employed  for  this 
purpose  must  be  considerably  lower  than  the  degree  of 

f  Tht  quinquina  which  I  have  hitherto  employed  in  preference  for 
exiractip«5  the  salt  is  the  yellow,  as  it  yields  a  greater  quantity,  and  its 
nurific^fion  is  attended  with  less  ditiiculiy  ihan  the  red  and  grey, 
which  I  have  also  tried.  The  quantity  that  it  may  be  made  to  produce 
is,  according  to  an  acairale  calculation,  one  ounce  three-pcuny- 
wciglus  for  each  pound  of  yellow  quinquina  that  is  employed,  llie 
^ei^ht  of  the  quinquina  upon  which  I  operate,  is  not  less  th^n  twelve 
pounds.  That  quantity  is  attended  with  less  loss  than  ip  pperating 
^ith  a  smaller  dose,  and  the  crystals  are  much  larger  and  more  distinct. 

^bujlition; 
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ebullition;  when  the  liquor  is  reduced  nearly  oiie-balf, 
pour  it  into  a  vessel,  in  which  it  must  be  left  till  quite 
cold  ;  filtre  and  wash  several  times  in  cold  water  the 
filtres  charged  with  the  deposit  that  is  formed. 

Pour  these  washings  to  the  filtered  liquor,  the  cvapo. 
ration  of  which  must  be  continued  in  a  smaller  vessel,  till 
it  is  reduced  to  six  or  seven  quarts.  Set  it  to  cool  in  this 
^te,  filtre  it  again ;  wash  the  resino-mucilaginous  de* 
posit  as  before,  till  the  last  portions  give  a  very  small  de- 
posit, with  the  addition  of  carbonate  of  potash. 

Continue  these  evaporations,  filtrations,  and  washings, 
till,  by  me^ns  of  a  gentle  heat,  you  have  brought  the  li- 
quor to  about  half  the  consistence  of  a  syrup.  Pour  it  off 
into  a  stone  pan*,*  which  place  in  a  pool  situatiopi 
where  it  must  be  left  to  stand  a  fortnight. 

At  the  expiration  of  that  time,  drain  off,  by  sufBcir 
ently  inclining  the  pan,  the  condensed  liquor  covering 
the  crystals  that  arq  formed  ;  wash  the  latter  with  col4 
water,  gently  rubbing  them  with  a  small  soft  brush  or  a 
feather,  to  separate  th^  thick  extract  by  >vhich  they  arQ 
covered. 

Having  washed  them,  separate  the  crystals,  taking  up 
with  them  as  little  as  possible  of  the  resino>extractive 
matter,  upon  which  they  are  frequently  fixpd  in  this  first 
frystallization  f  ;  pound  the  salt,  dissolve  it  by  means  of 

severa^ 

*  For  these  crystallizations  I  prefer  flat  panf  to  those  that  are  of  j^ 
conical  form. 

f  If  care  be  taken  to  filtre  the  liquor  several  times  during  i^  concen- 
tration, having  previously  let  it  stand  to  grow  cold,  it  will  be  found  t(^ 
be  purified  of  the  resino-gnmmy  portion,  to  such  a  degree,  th^t  with 
the  first  crystallization  the  saline  mass,  though  of  a  red  colour,  will 
be  almost  entirely  cleared  even  to  its  base  of  that  matter  which  I  ha\^ 
been  most  desirous  to  separate  from  it. 

1\k\ 
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■several  triturations  in  a  sufficient  quantity  of  cold  water ; 
filtre  these  solutions  together  with  the  liquor  produced 
by  washing  the  crystals,  set  them  to  evaporate,  and  re* 
duce  them  to  a  degree  proper  for  crystallization  ♦# 

This  iirst  purification  furnishes  crystals  almost  colour-* 
less,  and  containing  a  much  less  quantity  of  substances 
foreign  to  the  salt. 

If  the  salt  is  required  to  possess  the  highest  degree  of 
whiteness,  the  operator  must  proceed  to  a  second  purifi- 
cation in  the  following  manner. 

After  washing  and  separating  the  crystals,  dissolve 
them  cold  as  above ;  filtre  them,  wash  the  deposit^  and 
reduce  the  liquor  by  a  slow  evaporation  to  a  suitable 
quantity. 

The  salt  thus  obtained  will  be  very  fine  and  perfectly 
pure  ;  the  crystals  are  formed  of  flakes,  truncated  at  the 
extremity,  and  laid  obliquely  over  each  other.  I  propc^ie 
to  denominate  thepn  calcareous  quinquinate. 

I  have  frequently  obtained  a  different  disposition  in  th« 
crystallized  mass,  which  struck  me  the  more  as  it  does 
not  very  frequently  occur.  It  consists  of  groups  perfectly 
circular,  and  composed  of  flakes  that  diverge  in  a  regular 

The  tmall  portion  of  this  salt,  which  I  have  the  pleasure  of  traot- 
milling  you,  is  the  produce  of  a  first  and  only  crystallization  con* 
ducted  in  the  manner  above  described.  When  the  infusion  is  reduced 
to  the  quantity  of  six  or  seven  quarts,  I  take  care,  in  the  course  of  th« 
next  evaporation,  to  filtre  it  cold,  at  three  several  times.  By  adopting 
this  method,  a  very  small  quantity  of  foreign  matters  adheres  to  the 
saline  crust,  and  the  supernatant  extractive  matter  is  separated  with 
the  greatest  facility. 

♦  The  farther  I  advance  in  the  purification  of  my  salt,  the  less  I 
thicken  the  liquor  ;  the  degree  of  concentraiion  should  be  proportionate 
to  the  quantity  of  extractive,  or  resino-mucilaginous  matter  which  it 
contains. 

This  degree  is  rather  difficult  to.be  ascertained. 

Vol.  IV. — Second  Srries.  E  e  e  man- 
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ipanner;  tbey  are,  in  a  manner,  isolated  and  form  a 
summit,  that  rises  considerably  above  the  plain  surface 
of  the  other  crystals.  This  variation  in  the  assemblages 
takes  place  only  in  the  first  crystallizations  ;  I  have  never 
yet  observed  it  in  those  produced  by  the  purified  salt. 

It  may  justly  be  imagined  that  the  process  above 
described  is  not  sufficient  for  extracting  from  the  quin- 
guina  all  the  salt  that  it  is  capable  of  furnishing.  The 
thick  liquor  drawn  off  from  above  the  first  crystallization, 
and  which  is  put  aside,  contains  a  considerable  quantity  ; 
to  obtain  which,  it  is  necessary  to  separate  as  much  as 
jjbssible  from  the  extractive  matter,  the  two  other  imme- 
diate substances  contained  in  quinquina,  which  principally 
tend  to  prevent  the  separation  of  the  saline  substance  ;  I 
mean  the  resin  arid  the  mucilage,  which  are  extracted 
severally  or  together. 

To  this  end,  when  I  wished  to  ascertain  in  the  most 
accurate  manner  the  quantity  of  salt  contained  in  yellow 
quinquina,  at  the  same  time  confining  myself  to'  the 
agency  of  water  only,  I  treated  this  compound  extractive 
matter  cold,  in  the  way  already  mentioned  for  the  piu'i- 
fication  of  the  first  produce.  By  multiplying  the  wash* 
ings,  filtrations,  and  evaporations,  I  succeeded  in  sepa* 
rating  the  extractive  matter  of  quinquina  which.  When 
thus  treated,  retains  scarcely  any  of  the  mucilaginous 
part. 

When  the  saline  liquor,  purified  in  tliis  manner,  ceased 
to  yield  any  more  crystals,  I  mixed  it  with  that  drawn 
off  froni  the  salt,  when  brought  to  the  highest  degree  of 
purity.  'J'liis  mixture  furnished  a  considerable  quantity, 
and  the  liquor  which  I,  at  last,  threw  away,  still  had  an 
appearance  sufficiently  saline  to  j^Ubtify  me  for  allowing  . 
in  my  recapitulation  a  certain  quantity  as  contained  by 
it.    The  examination  of  it  afforded  only  similar  products 

to 
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to  those  which  I  obtained  by  the  decomposition  of  the 
crystallized  salt.     The  matter  which  I  precipitated  from  . 
it  was   absolutely  of  the  same  nature,  but  more  high- 
coloured,    on  account   of  the   resino- extractive    matter 
which  it  retained.  ^ 

The  method  here  pointed  out,  and  the  very  complicated 
manipulation  I  have  described,  are  attended  with  con- 
siderable trouble,  and  require  much  time  and  expence, 
which  might  doubtless  be  spared,  by  treating  the  bark  in 
a  difterent  manner.  I  have  frequently  thouo;bt  that  by 
making  fewer  infusions,  washings,  &c.  though  I  should 
obtain  a  smaller  quantity  of  salt,  yet  ^s  the  nature  of  tjie 
produce  would  not  be  altered,  *the  advantage  derived 
from  it  would  be  greater. 

Having  operate^!  in  the  first  instance  for  the  purpose 
of  analysis,  I  proceeded  witli  the  most  rigorous  accuracy, 
that  as  little  as  possible  of  the  salt  might  escape  me, 
and  I  have  since  accustomed  myself  to  that  method  oi 
manipulation. 

However,  I  have  reason  to  believe  that  by  means  of 
alkohol  the  operation  might  be  greatly  abridged  ;  that 
fluid,  having  no  action  on  th^  calcareous  salt  of  quin- 
quina, might  be  employed  in  two  ways  to  take/  up  the 
resin  which  forms  the  greatest  obstacle  in  the  extraction 
of  that  saline  substance,  either  by  submitting  the  quinquina 
in  its  natural  state  to  the  alkohol,  previous  to  the  process 
of  aqueous  infusion,  or  by  exposing  to  its  action  the  ex- 
tractive matter  resulting  from  the  mixture  of  the  first  in- 
fusions. 
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(Authentic  Commmical'wns  for  this  Department  <(f  owr  Work  wilt  he 
thankfully  received.) 

Society  of  Sciences,  bfc.  of  Bordeaux. 

X  HE  Society  of  Sciences,  Belles  Lettres,  and  ArU  of 
JBordeauXy  in  the  year  9  (1801),  decreed  as  the  subject 
of  a  prize  the  following  questions  : 

What  is  the  most  simple  and  easy  method  of  discover- 
ing and  distinguishing  the  stav^  of  a  cask,  liable  to  com- 
municate a  musty  taste  to  wine  ? 

What  is  the  best  process  for  taking  from  wine  the 
musty  taste  which  it  has  contracted  in  the  casks  ? 

None  of  the  memoirs  on  this  subject  having  fulfilled 
the  conditions  of  the  programme,  the  same  question  was 
proposed  for  the  year  13  (1804),  and  the  prize  reserved 
to  be  adjudged  in  the  public  meeting  of  May  next. 

Society  of  Agriculture  of  Paris. 

The  distribution  of  the  prizes  took  pIsLce  as  usual. 

Manures  in  general  were  the  subject  of  the  prize  of- 
fered  by  tliis  Society  for  the  present  year,  but,  none  of 
the  memoirs  transmitted  having  attained  the  aim  of  the 
society,  the  prize  was  continued  another  year,  and  in- 
>creased  to  3000  francs.  The  society  had  likewise  re- 
solved to  decree,  in  the  year  1804,  a  prize  of  the  value  of 
2000  francs  to  the  author  of  the  memoir  who  should 
present  the  most  enlightened  ideas  and  best  experiments 
on  the  construction  and  use  of  the  best  plough.  While 
the  reporter  was  reading  the  programme,  a  letter  was  re- 
ceived from  the  minister  of  the  interior,  the  substance  of 
which  was,  that  2000  francs  were  not  a  sufficient  reward 
for  the  person  who  should  give  the  greatest  degree  of 
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perfection  to  the  implement  in  question  :  he  therefotv 
proposed  to  raise  the  prize  to  6000  francs,  and  to  pay  it 
himself.  If  the  aim  of  the  competition  be  obtained,  the 
money  will  be  well  bestowed. 

^    New  Thrashing  Mill. 

Mr.  Christopher  Perkins,  of  Stockton,  Durham,  has 
invented  a  thrashing-m'U  upon  an  improved  plan,  capa- 
ble of  thrashing  20  bushels  of  oats  in  one  hour,'  and  12 
sheaves  of  wheat  in  less  than  four  miimtcs.  It  is  employed 
for  thrashing  only,  but  works  in  a  very  superior  manner. 
Twelve  feet  in  the  barn  gives  sufficient  length  for  the 
machine  as  well  as  the  niunagement  6f  it,  but  as  it  stands 
close  to  the  wall,  it  does  not  project  above  four  feet. 
The  horse-wheel  is  very  complete,  upon  a  perfectly  new 
principle,  and  entirely  put  together  with  screw-bolts. 
Though  one  horse  is  capable  of  working  the  mill,  a  pro- 
vision is  always  m^e  for  yoking  two.  The  horse-track 
is  20  feet  in  diameter  witliin  the  posts  or  pillars,  and  con- 
sequently the  centre  of  the  perpendicular  shaft  of  the 
wheel  is  not  less  than  ten  feet  from  the  wall  of  the  barn. 

Engraving  on  Stones. 

In  consequence  of  the  particular  value  attached  to  en- 
graved stones,  it  has  often  been  wished  that  some  matter 
easy  to  be  worked,  and  at  the  same  time  uniting  beauty 
to  solidity,  could  be  discovered.  With  this  view  a  trial 
was  lately  made  in  France  of  steatites,  which  has  per- 
fectly succeeded.  In  consequence  of  its  softness,  this 
matter  can  be  cut  and  turned  with  great  facility,  and 
being  composed  of  very  fine  parts,  the  greatest  accuracy 
may  be  observed  in  the  operation.  The  stone  is  worked 
in  its  natural  state.  It  is  then  put  into  a  crucible  covered 
with  a  tile,  and  the  tile  being  luted  with  clay,  the  whole, 
surrpunded  with  charcoal,  is  put  into  a  furnace.     It  is 

exposed 
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exposed  to  a  slow  fire,  and  kept  at  a  white  heat  for  two 
or  three  hours ;  after  which  it  is  taken  from  the  fire  and 
suffered  to  cool  gradually.  The  stone,  by  these  means, 
becomes  very  hard,  strikes  fire  witli  steel,  and  wesis  the 
best  files. 

*     Method  of  preserving  Turnips  ffvm  the  Fit/. 

Mr.  G.  Lindley,  of  Catton,  near  Norfolk,  has  suc- 
ceeded in  saving  a  crop  of  Swedish  turnips  from  the  fly, 
by  sowing  radishes  with  the  seed.  Last  May  he  sowed 
above  two  acres  of  this  turnip,  with  about  four  pounds  of 
radish  per  acre.  Upon  the  first  appearance  of  .the 
plants,  they  were  attacked  by  such  numbers  of  the  com- 
mon turnip-fly,  that  the  loss  of  the  crop  was  thought  in- 
evitable.  To  give  it  all  the  chance  possible,  .however, 
be  employed  a  person  to  draw  a  drag-rake  over  the 
ground  every  other  day,  once  on  a  place,  for  four  or  five 
days,  the  stirring  of  the  ground  contributing  not  only  to 
the  growth  of  the  turnip,  but  likewise  disturbingthe  flies, 
so  that  it  is  some  hours  before  they  resume  their  depreda- 
tions. The  radish  was  always  found  to  be  the  particular 
object  of  their  prey,  and  in  many  places  of  two  or  *ihree 
feet  square  not  one  plant  was  left ;  while  in  others  they 
were  much  too  numerous  for  the  quantity  of  seed  allowed. 
In  those  places  where  the  radishes  were  missed,  the  seed 
was  swept  clean  off;  where  they  were  numerous,  the 
turnips  were  all  safe  and  vigorous. 

The  expense  of  this  method  is  light,  as  a  man  can 
easily  drag  over  an  acre  in  less  than  two  hours,  and  ra.- 
dish  does  not  exceed  one  shilling /?^r  pound.  In  some 
seasons  it  is  much  lower  ;  the  long  salmon  radish  ought  to 
be  preferred,  being  much  more  mild  and  a  quicker 
grower. 

Experiments 
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« 
Experivieyits  on  JVooL 

Messrs.  Huzard  and  T  essier  have  been  for  some  time 
trying,  at  Ranibouillet,  the  result  of  suffering  the  wool 
"to  ^ow  for  several  Shears  successively  on  a  few  sheep. 
Last  season  some  of  these  sheep  were  shorn  for  the  first 
time  these  three  years.  The  average  weight  of  their 
fleeces  was  12  kilogrammes,  one  of  them  weighed  15; 
and  this  wool,  which  was  above  3  decimetres  in  length, 
fetched  6  francs  63  centimes  po  l^ilogramme.  Hence  it 
appears  that  the  wool  ot  one  fleece  was  equal  in  length  to 
three  others  together,  and  that  it  produced  a  larger  sum. 
With  tliis  kind  of  wool  ^I.  Dclarne  has  manufactured  very 
beautiful  casipiirs,  for  which  he  obtained  a  medal  at  the 
exposition  of  the  productions  of  national  industry. 

Sixty-three  rams  of  the  old  importation  were  this  year 
sold ;  they  fetched  upon  an  average  320  francs,  the 
average  price  the  preceding  year  was  412  francs.  Forty- 
three  ewes  of  the  same  flock  were  sold  :  the  average  price 
was  336  francs,  while  that  of  the  year  1802  was  only  236. 
This  diflerence  in  favour  of  the  ewes,  and  against  the 
ramsj  proves  two  points  equally  remarkable  and  impor- 
tant :  1 ,  that  the  farmers  who  purchase  stock  at  the  sales 
at  Rambbuillet  to  cross  the  common  breed,  begin  to  have 
a  sufficient  stock  of  rams  ;  2,  that  they  endeavour  to  pro- 
pagate the  pure  breed,  and  wish  by  the  acquisition  of 
ewes  to  relieve  themselves  from  the  necessity  of  again 
having  recourse  to  the  national  establishment  for  a  sup- 
ply of  rams. 

Method  of  preserving  Pulse  from  Weevils, 

M.  Fabroni,  in  bis  Elementary  Instructions,  in  Agri- 
culture, liitely  published,  gives  a  method  of  preserving 
pulse  from  the  depredations  of  weevils,  by  which  their 

quantity 


400     Intelligence  relating  to  Arts,  MamtfactureSy  Kc. 

quantity  is  dimiiiisbed  one-fourth,  and  sometimes  even 
one-third.  It  consists  in  keeping  them  in  casks  or  sacls 
with  ashes  or  lime,  from  which  they  are  easily  cleansed 
when  wanted  for  use. 

Economical  Furnaces  or  Kitchens. 

At  a  late  meeting  of  the  Athensrum  of  Poitiers, 
M.  Coutcauit,  inventor  of  the  economical  furnaces  or 
kitcliens,  developed  the  numerous  advantages  obtained  by 
that  invention,  as  the  saving  of  fuel,  expedition  in  cook- 
ing, thc.improved  quahty  of  the  victuals,  the  facility  of 
heating  several  apartments  with  pipes  adapted  to  them,  &c. 
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X-iDWARD  Thomason,  of  Birmingham,  in  the  comity 
of  ^^'arwick,  Button  and  Toy  Manufacturer;  for  an  im- 
proved mode  of  making  pikes.     Dated  February  7,  1S04. 

^Iarcus  Hymans,  of  Exetcr-strect,  Covent  Garden, 
in  the  county  of  Middlesex ;  for  a  composition  for  shaving 
without  the  use  of  razor,  soap,  or  water. 
Dated  February  7,  1804. 

William  Hyde  M'ollaston,  of  Buckingham-street, 
Kitzroy-sqiiare,  in  the  county  of  Middlesex,  Gentleman; 
for  an  iniproveiuent  in  spectacles,  by  the  application  of 
concavo-convex  glasses  to  them. 
Datixl  February  7,  1804. 

Thomas  Pass  more,  of  Doncaster,  in  the  county  of 
York,  ^Machine  -  maker  ;  for  an  improved  machine  for 
c!:0[)p-ng  of  straw,  and  for  spllttinp^  beans,  crushing  oats, 
ai  d  grinding  malt  and  barley.     Dated.  February  7,  1804. 
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Number  XXIV.     SECOND  SERIES.      May  1,  1804, 

Specificatum  of  the  Patent  granted  to  William  Hyos 
WoLLASTON,  of  Buckuigkom-street^  in  the  County  of 
Altddtesexy  Gentleman ;  for  an  Improvement  in  Specta* 
clesy  hf  the  Application  of  Concam^onocx  Glasses  ta 
them.    Dated  February  9,  1804. 

With  an  Engraving. 

A  O  all  to  whom  these  presents  shall  come,  &c» 
Kow  KNOW  YE^  that  in  compliance  with  the  said  pro* 
viso,  I  the  said  William  Hyde  Woliaston  do  hereby  par- 
ticularly describe  and  ascertain  the  nature  of  my  said 
invention,  and  in  what  manner  the  same  is  %q  be  per- 
formed, as  follows ;  that  is  to  say :  The  object  of  my  said 
invention  is  to  renfedy  the  following  defect,  which  has 
been  observed  in  spectacles  heretofore  in  use,  viz.  that 
tio  objects  appear  distinct  through  them  but  such  as  art 
seen  through  the  centre  of  the  glasses,  or  nearly  so,  but 
are  indistinct  in  proportion  to  the  distance  of  the  part  of 
the  glass  through  which  they  are  seen  from  the  centra. 
Vol*  IV.-^Second  Seiies.  F  f  f  wlietbai 
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whether  sidewise  or  upwards  or  doirnwards ;  that  0  0 
■ay,  the  indistinctness  is  greater  in  pn>)[^rtion  as  the  n^ 
of  light  passing  from  an  object  to  the  eye  pass  more  ob* 
liquely  through  the  glass,  as  is  represented  by  the  linei- 
E,  O,  in  Figs,  l  and  2,  (Plate  XVI.)    m  wUcb  E  » 
the  place  of  the  eye,  and  A  O  in  each  is  a  secfloB  of  t 
spectacle-glass,  of  the  common  defective  constmctioiu 
1  have  found  that  the  defect  above  mentioned  may  be  re- 
medied by  means  unnoticed  by  the  best  practical  opti- 
cians, and  contrary  to  the  opinion  of  the  meat  ceMnated 
writers  on  optical  subjects. 

HaTing  observed  that  the  portion  of  any  glass  emphrjiA 
in  any  one  position  of  the  eye  is  small,  1  perceived  thit 
by  making  the  substance  of  a  glass  curved  ia  the  manoo* 
0f  a  hollow  globe,  each  portion  of  it  tliight  be  situated 
aearly  at  right  angles  to  the  direction  of  tbe  sight,  and. 
would  thereby  render  lateral  objects  distinct  without  im- 
pairing the  distinctness  at  the  eentre*    My  inveotioo 
therefore  consists  in  the  applic^ion  ef  ibis  principle  to 
spectacles  ;  and  roy  method  of  doing  so  is  by  having  tlie 
glasses  thereof  of  a  fonii  not  lieretofore  used  for  that  pur- 
pose ;  and  the  form  of  the  said  glasses  is  such,  that  the 
outer  surface  of  each  glass,  or  that  which  is  farthest  from 
the  eye,  is  spherically  convex,  and  tlie  inner  surface  of 
the  same  glass^  or  that  uhich  is.  nearest  to  the  eye,  is 
splierically  concave.     A  section  of  this  form  of  glass^  a& 
represented  by  the  drawing,  Fig.  3,  is  adapted  for  a  short* 
^ghted  person,  havii^g  the  interior  and  concave  surface  of 
wch  glass  more  curved  than  the  exterior  and  convex  sur- 
lace  of  the  same  glass,  by  which  the  rays  of  light  passing 
through  tlie.  same  are  diverged,  and  the  degree  of  curva* 
lure  of  the  interior  and  concave  surface  is  to  be  increased 
^  proportion  as  the  person  to  use-  the  glasses  is  tkp  morp 
fhort-^gbted. 

.  Far 
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For  long-sighted  persons,  the  form  of  each  glass  must 
be  such  as  to  have  the  exterior  atid  convex  surface  thereof 
more  curvecl  than  the  interior  and  concare  stkrfeee  of  the 
same  glass,  as  is  represented  by  a  tfectiorf  of  the  said 
form  of  glass  in  the.  drawing  Fig.  4,  by  which  the  rays  of 
Jight  passing  through  the  saihe  are  converged  ;  and  thi 
4eg^ee  of  curvature  of  the  exterior  and  convex  surface 
of  the  glass  is  to  be  increased  in  proportion  as  the  person 
to  use  the  glass  is  more  long.sighted. 

The  methods  of  preparing  such  glasses,  and  of  propor- 
tioning their'  curvature,  so  as  to  give  them  any  power  of 
magnifying  or  diminishing  that  may  be  required,  and  to 
«uit  the  different  sights  of  long' and  short-sighted  persons, 
are  too  well  known  to  persons  skilled  in  optics  to  need 
any  description. 

In  ivitness  whereofi  &c. 


Jlpecification  of  the  Patent  grunted  to  James  Bennet,  ^ 
Oidhenn-streeti  Manchester ^  in  tht  County  Palatine  of 
Lancaster t  Mamfacturer ;  for  a  Method  of  felting 
Wodlen  Clothy  and  also  of  felting  Goth  manifactured  of 
Sliecfs  JVoolf  and  other  combined  Materials. 

Dated  March  10,  1S03. 

X  O  all  to  whom  these  presents  shall  come,  &o. 
Now  KKow  YE,  that  the  following  is  the  nature  of  my  said 
invention,  and  the  mode,  method,  and  manner  in  which 
the  same  is  to  he  performed,  used,  and  put  in  practice ; 
that  is  to  say:  After  such  cloth  has  been  manufactured 
by  the  weaver,  and  the  same  has  gone  through  the  usual 
regular  processes  of  cutting,  scouring,  and  cleansing,  or 
such  of  them  as  the  particular  manufacture  may  require^ 

Vii2  it 
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it  mart  be  immersed  m  hot  water,  a  little  beloir  tbe  boik 
ing-point^  and  remain  in  that  rtate  till  it  liaa  inibibed  t 
modente  warmtb.    It  most  then  be  taken  cmt,  and  laid 
fon  a  large  pf^iabed  flagged  atone ;  which  atone  must  be 
placed  on  %  fraqie,  having  ^  roller  ^  each  end,  for  tbe 
purpose  of  receivpig  the  dptb,  which  muat  I^  wound 
t^ht  over  one  of  such  rdlers,  the  flag-atone  having  been 
previously  heated  pretty  warm  by  means  of  pppring  hot 
water  on  it.     One  end  of  such  piece  of  cloth  must  then 
be  drawn  tight  over  the  surface  of  the  atone,  and  fixed  to 
the  roller  at  the  other  ei^d  ;  when  so  fixed,  hot  water,  a 
Httle  below  tbe  boiling  point,  must  be  poured  on  such 
tloth  as  it  lies  on  the  stone ;  and  the  surface  of  aueh  doth 
must  then  be  rubbed  or  worked  in  that  state  with  a  po- 
Jisbed  marble,   or  some  other  hfur4  body  having  a  po- 
lished surface,  by  hand  or  with  machinery,  with  a  light 
pressure,  until  the  workman  perceives  a  atiflnesa  in  the 
friction,  which  will  be  produced  by  the  marble,  or  other 
polished  body,  working  the  water  off  until  the  cloth  be. 
comes  nearly  dry ;  when  the  same  process  of  pouring  the 
hot  water  on  the  cloth,  and  expelling  it  again  by  fric- 
tion, must  be  repeated  until  the  felt  requieed  be  pro- 
duced ;  which  processes  will  produce  a  felt,  and  cause 
the  body  of  the  cloth  to  unite  in  ^  sound  substance. 
The  above  method  may  be  used  either  with  or  without 
soap  ;  the  latter  mode  being  found  most  benefici|J  to  the 
5ubstance  of  the  cloth,  and  causing  it  to  take  tbe  felt 
more  expeditiously,  is  therefqre  recommended  to  be  pre- 
ferred.   The  cloth  may  then  be  dyed  and  finished  to  aay 
colour,  at  the  discretion  of  the  manufacturer. 

In  Tvitnew  whereof,  &c. 
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tpec§kaamtftkePMentgfmitd[t0^^ 
Excter^retU  Cefoeni G^rdm^  m the Cmm^ffUiHk^ 
sex;  for  a  Cmp^ntim  for  n^mg  wiikeM  tke  Um  ^ 
ftazor,  Sfef^  er  Water, 

jL  O  ill  to  whom  thtie  pnMnti  shall  oome,  fter 
Now  KNOW  TB,  that  in  emnpliaiice  with  the  said  prorisOy 
I  the  said  Maicni  Hymans  do  hofeby  dedare,  that  tht 
said  compositioii  (qf  shaviog,  as  aforesaid,  is  jurepal^ 
iind  used  in  the  inanner  (bllowing ;  that  is  to  say :  Bfit 
pne  pint  and  an  half  of  dtar  lime-water,  two  ounees  rf 
{TunMirahiOy  |m  half  of  an  oiinoe  of  isinglass,  an  eighth  of 
an  ounce  of  qochineal,  aquaiterof  ftnounoeof  turmeria^ 
root  (made  into  powder),  an  eighth  of  an  ounee  of  roach 
^lum,  ai|  eighltb  of  an  ounce  of  salt  of  tartar,  and  an  eighth 
irf  an  ounce  of  cream  of  tartar,  together ;  boil  them  for 
pne  hour  at  least,  (stirring  up  the  mixture  during  the 
whole  time  of  boiling,  and  being  careful  not  to  let  it  boil 
oyer,)  dear  it  through  a  sieve ;  then  add  two  pounds  and 
an  half  €f  iron  pumice-stone,  findy  pulverized  ^  mix  the 
whole  together,  with  the  hands,  into  one  cake,  by  the 
assistance  of  the  white  of  two  eggs,  well  stirred  up. 
Then  divide  the  calie,   so  made,  into  twelve  smaller 
cakes ;   dry  t^hem  in  the  op^  air  for  three  days ;  put 
them  into  an  oven  of  moderate  heat  for  twenty-four 
hours,  when  they  will  be  completely  dry  and  fit  for  use. 
Apply  them  with  a  gentle  friction  to  the  beard,  and  they 
will  produce  the  complete  effect  of  shaving. 
In  witness  whereof,  &c« 
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Sfecijication  of  the  Patent  granted  td  Geoilqe  MEnmntsTt 
.    ef^atti^Bri(ige^inJk^Pm'shqfSt.'"Jan^    Clerien^ 
ilfidl^f  Engineer;  fanr  a  CQndeffsi^i^  Vfind-Engine^  capa^ 
iif  ^f^^^i^  applied  tq^  all  Kinds  ^  Purpo^s  in  which 
Mther  Sttam^  Wind,  Water,  or  Horses  are  used. 
Da|ed  Februayr  28,  1799. 
With  a  Plate. 

X  0  ^n  to  x^lioip.  these  presents  shall  cofne,  he* 
Kow  K^o>y  Yc,  that  iji  Qompliancc  with  the  said  proviMy 
)  thfi  sf  id  George  &Ied]f  urst  do  hereby  declare  that  the 
D^ure  gf  my  said  invention  is  de^scribed  in  t;he  draw- 
if^  hereunto  annes^d^  and  in  the  maru^er  following : 
Eirsty  I  condense  the  air  of  the  atmosphere  (by  ma* 
ipbinery  to  be  described  hereafter)  in  a  strong  and  close 
Te^l^  \\'hich  I  call  the  magazine,  by  means  of  a  wind* 
nill,  so.  SIS  to  make  it  from  ten  to  twenty  timea  more 
dense  than  it  is  in  its  natural  state.  Secondly,  I  conduct 
that  dense  air  fronD  tbe  priagazine  through  a  pipe  to  the 
.lop  of  a  cylinder,  where  it  acts  upon  a  piston^  by  its 
elasticity,  without  the  aid  of  fire,  aiid  by  these  means 
Lceps  thQ  machine  in  constant  motion  for  a  time,  pro- 
portioned to  the  capacity  of  the  magazine,  though  the 
'wind  do  not  blow.  The  object  of  my  invention  is  to  ac- 
4NLiniulate  and  preserve  the  irregular  power  which  the 
wind  produces,  so  that  it  may  be  applied  to  machinery 
^o  produce  an  uniform  and  regular  motion  whenever  it  is 
.wanted.  The  windmill  sails  I  construct  in  the  usual  ver-  • 
tical  manner*;  or  when  a  greater  power  is  required  than 
cun.be  obtained  in  that  manner,  I  construct  them  as  foU 
lows.  A  broad  ring  or  hoop  of  wood  or  metal  B  B  B  B 
!•'{?•  1>  (Plate  XV.)  is  fixed  upon  the  extremity  of 
the  Arms  C  C  C  C,  Imvincr  a  smaller  one  AAA  A  con* 
central  wiih  it,  and  of  such  diameter  a.s  to  include  ubout 

one* 
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one^hidf  of  the  space  inclhded  by  the  first.  The  ti^o  riag^ 
are  sapportxiid  by  the  arms  O'C'C  C,  which  extend  frMi 
the  axis  to  the  outer  ring,  ^nd  against  the  urind  by  rbdsi 
of  metal}  firoih  the  extrclmity  of  the  axis  continued  iS^ 
beyond  the  plane  ofthe  sails' for 'that  purpose.  The  saik 
are  fixed  betw'een  the  rmgs  A  ^d  B  suiBcietit  in  number 
and  size  to  fill  nearly  tlie  whole  df  that  space,  leaving  it 
open  witlrin  the  smaller  one  to  allow  the  -Wihd  a  free 
pa!)^age. 

To  apply  my  machinery  to  a  -tirindmlll  previous- 
ly built,  I  fix  a  wheel  B,  Fig.  2,  upon  the  uprigbc 
shaft  of  the  mill,  which  turns  another  wheel  C  fixed 
upon  an  Horizontal  one.  Upon  the  rim  of  this  wheel,  «» 
at  D,  is  a  strong  pin,  which  takes  hold  of  the  ehd  of  the 
lod  D  D,  the  other  end  of  which  ia  jointied  into  the  pi^Qoe 
of  timber  E  E ;  and  on  the  lower  ^nd  of  this  piece  is  al> 
iron  wheel,  without  teeth,  to  run  upon  the  inclining 
plane  F,  which  plane  is  set  at  a  greater  or  less  any^la 
by  means  of  the  screw  F  G.  The  upper  end  of  tlie 
piece  E  E  is  jointed  into  tlie  beam  H,  which  turns 
upon  a  fixed  centre  at  I,  and  is  jointed,  at  the  other  ^xvA^ 
to  the  rod  of  the  condensing  piston  L,  which  works  la 
the  .barrel  M,  and  to  this  barrel  i:^  screwed  tiie  pipe  N, 
which  leads  to  the  magazine  placed  withoiit  the  buildfaigy 
or  under  ground,  as  most  convenient.  There  arc  two 
valves,  P  P,  at  the  bottom  of  the  barrel;  one  to  atldlit 
the  air  into  the  barrel  from  the  atmosphere,  When  the 
piston  ascends,  and  the  other  to  admit  the  air  fh>m  the 
barrel  to  the  magazine,  when  condensed  by  the  desettkt 
of  the  piston.  As  the  wheel  C  is  tamed  round^  it  driws 
tlie  rod  D  D,  by  the  pin  D,  which  driven  riie  iwlieel'E 
up  aiid  down  the  inclining  plane,  whereby  the  end  tf 
the  beam  H  is  made  to  rise  and  fall^  and 'to  wtMrki& 
"piston-rod  at*  the  other  end. 
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ftcccMrding;  to  thertrength  of  Ihtf  wimt^  and  die  d&mtj  of 
the  air  in  the  nagaaine.    Wbgii  the  wind  la  ilroDg^  or 
the  air  in  the  magazine  not  nmelidondlenaedy  ifacTincliniiigf 
plane  is  to  be  Mt  at  a  great  ang^,  that  the  piston  may 
make  a  long  stroke,  and  drive  into  the  magasine  a  greater* 
quantity  of  air  ^  hot  when  the  wind  ii  weak,  or  die  air 
in  the  magazine  strongly  condensed,  the  inclining  plane 
mustbe  setat  a  less  an|^,  but  which,  of  course,  should 
be  the  greatest  at  which  it  will  work.    By  these  means^ 
the  full  efiect  of  the  least  wind  will  be  obtained,  as  well 
as  of  the  greatest ;  and,  in  consequence  of  the  wheel  at 
the  end  of  the  piece  £  Ebeing  drawn  up  to  that  point  F, 
on  which  the  inclining  plane  turns,  the  condensing  piston 
will  go  to  the  bottom  (tf  the  barrel  erery  stroke,  whether 
,  the  angle  is  great  or  small. 

To  raise  and  depress  the  inclining  plane,  as  occasion 
requires,  I  construct  a  regulator  as  follows : 

The  horizontal  wheel  a,  is  fixed  upon  the  iron  spindle 
a  n,  and  is  turoed  by  the  wheel  B  ;  and  upon  two  round 
partSy  near  the  bottom  of  the  spindle  a  tf ,  ara  placed  two 
mitre  wheels,  X  and  W,  which  hare  each  of  them  round 
boles  in  their  centres,  that  the  spindle  a  a  may  turw  round 
within  them,  while  they  remain  stationary.  The  teeth 
of  each  of  these  wlieels  work  in  the  teeth  of  another  ver- 
tical wheel  Y,  fixed  upon  the  end  of  the  long  spindle  Y  N  ^ 
and  upon  the  other  end  is  fixed  the  wheel  N,  the  teeth  of 
which  work  in  the  teeth  of  the  wheel  O,  and  this  last 
wheel  is  fixed  upon  the  nut  of  the  screw  G ;  so  that 
whenever  the  wheel  O  is  turned  round  either  way,  the 
screw  G,  with  the  inclining  plane,  is  either  raised  er  de* 
pressed.  That  part  of  the  spindle  a  a,  that  is  between 
the  wheels  X  and  W,   is  square,  and  .has  upon  it  a 
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coupling-box  V,  made  to  slide  up  and  down  between  tlie 
wheels  ;  this  coupling-box  is  connected,  by  the  rod  L,  to 
a  centrifugal  regulator,  made  in  the  usual  manner,  and 
kept  in  constant  motion  by  the  spindle  a  a.  As  the  balls 
of  the  regulator  are  thrown  farther  from  their  centre  of 
motion,  by  the  increased  velocity  of  the  windmill,  the 
coupling-box  V  will  be  drawn  up  by  the  rod  L,  so  as  to 
take  hold  of  the  wheel  X,  and  cause  that  wheel  to  turn 
round  with  the  spindle  a  a,  whereby  the  wheel  O,  with 
the  nut  of  the  screw,  will  be  turned,  and  the  angle  of 
the  inclining  plane  increased.  But  when  the  velocity  of 
the  windmill  is  so  small,  that  the  balls  of  the  regulator 
fall  close  in,  the  coupling-box  V  will  be  let  down,  so  as 
to  let  go  its  hold  of  the  wheel  X,  and  take  hold  of  the 
wheel  W,  whereby  the  wheel  O,,  with  the  nut,  will  be 
turned  the  contrary  way,  and  the  inclining  plane  set  at  a 
less  angle.  By  this  means,  the  engine  will  adjust  the  in- 
clining plane,  so  that  the  quantity  of  air  driven  into  the 
magazine  will  always  be  the  greatest  that  the  strength 
of  the  wind,  and  the  charge  of  the  magazine,  can  ad- 
mit of. 

When  the  windmill  is  erected  for  the  purpose  of  a  con- 
densing wind-engine,  and  the  situatioivand  circumstances 
permit,  instead  of  the  upright  central  shaft  A,  and 
wheels  B  and  C,  I  make  a  cast-iron  crank  upon  the  mid- 
dle of  the  axis  of  the  sails,  as  n.  Fig.  3  ;  to  tliis  crank 
a  rod  is  attached,  which  reaches  to  the  lower  part  of  the 
building,  and  takes  hold  of  and  turns  in  a  socket  at  the 
end  of  the  cast-iron  piece  e  /e  ;  this  piece  turns  upon  a 
fixed  centre  at/,  and  to  the  lower  end  of  it  is  jointed  the 
rod  D,  which  mpves  the  wheel  upon  the  inclining 
plane,  as  described  in  Fig.  2 ;  and  1  ajiply  the  regulator 
to  this  machinery  by  means  of  a  small  fly-wheel  and 
crank,   communicating    by    a   rod  to  the  lower  end  of 
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the  piece  eft,     Q,  Fig.  2,  is  the  pipe  through  wbicli 
the  dense  air  passes  from  the  magazine  to  the  cylinder  R, 
which  is  either  closed  at  top  and  bottom,  and  has  a  cylin- 
drical rod  and  stuffing-box,  as  is  usual  in  steani-engihes, 
with  a  joint  and  roller  at  q,  to  keep  it  parallel,  or  is 
open  at  bottom,  and  is  connected,  by  the  rod  under  the 
piston,  to  the  frame  S  S,  as  represented   in   the  figure. 
The  cylindrical  rod,  or  the  frame  S  S,  is  jointed   to  the 
end  of  the  beam  T,  which   turns  upon   a   fixed   centre 
at  W,  and  to  the  other  end  of  it  is  jointed  the  heavy  iron 
rod  W,  which   is   connected   to  the  crank    of    the   fly- 
wheel Z  ;  to   this  end   of  the  beam  also   the  pump>rods 
are  connected,  when  the  engine  is  applied  to  raise  water : 
or,  instead  of  applying  the  rod  W  immediately    to  the 
crank,  I  connect  the  end  of  it  to  the  two  short   pieces 
B  B,  Fig.  4,  one  of  which  turns  upon  a  fixed  and   firm 
pin  at  C,  and  the  otlier   is  jointed  to  the  rod  D,  which 
rwd  is  connected   to  the   crank,  and  by   this   means  the 
fly-wheel    receives  a  double  velocity.      Hiere    are   two 
valves  at  tlie  top  of  the  cylinder  R,  Fig.  2,  to  be  opened 
and  shut  by  the  engines,  one  to  admit  the  air  from   the 
magazine  into  the  cylinder,  and  the  other  to  let   the  air 
out   of  the  cyhnder,  when  tlie    piston  is  driven   to  the 
bottom.    In  conse(]uence  of  the  air  in  the  magazine  being 
at   different  times    of  various  degrees    of   density,    the 
valve  that  admits  the  air  from  the  magazine  must  be  shut, 
when  the  piston,  in  its  descent,   is  at   different  distances 
from  the  top  of  the  cylinder,  that  the  quantity  of  force 
which  the  piston  receives,  in  the  wliole  descent,  may  be 
equal,  although  the  density  of  the  air  is  different;  and 
this  is  to  he  managed   by  placing  tlie  sliding  rod,  that 
shuts  the  valve,  higher  or  lower,  on  the   frame  S  S,  and 
may  be  made  to  adjust  itself  by  a  regulator. 

Fig. 
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Fig.  5  represents  an  air-vessel  and   piston,  by  which  a 
rotary  motion  is  obtained  without  valves,  applicable  to 
small  engines,  or  where  a  fly-wheel  cannot  be  admitted  ; 
A  C  E  D  B  is  a  section  of  the  vessel,  made  of  cast-iron, 
having  a  curve,  superficies,  and  flat  ends.     In  the  hiside  of 
the  vessel,  and  round  the  curve,  runs  a  flat  spiral  division, 
fixed  to  the  curve,  and  close  to  the  boss  of  the  axis  OP  ; 
this  spiral  passes  round  from  AtoB,  from  B  to  C,  from  C  to 
D,  and  from  D  to  E,  where  it  ends.     The  axis  I  L  passes, 
through  one  of  the  flat  ends  of  the  vessel,  through  the  mid- 
dle of  it,  and  terminates  in  the  opposite  end,  and  has  a  boss 
O  P  upon  it,  which  fills  up  the  middle  partof  the  ve>sel; 
tlie  boss,  and  part  of  the  axis,  has  a  longitudinal  slit  through 
it,  to  admit  the  flat  circle  A  C  E  S  T  to  turn  within  it, 
on  a  centre  at  N  ;  this  circle  is  divided  into  equal  leaves, 
each  of  which  fit  the  space  between  the  spiral  division. 
The  dense  air  admitted  at  F  will  press  upon  the  leaf  that 
occupies  the  space  between  A  and  C,  and  drive  it  round 
together  with   the  axis   I  L ;    as   the   leaf  goes    round, 
it  passes  between    B   and  D,  and  thence  to  C  and   E, 
when  another  leaf  of  the  circle  will  have  entered  between 
A  and  C,  upon  which  ihe  air  from  the  magazine  will  act 
as  before ;  the  air,  when  it  is   dilated,  and  has  left  the 
spiral,  will  issue  out  of  the  hole  a. 

The  form  of  the  magazine  I  make  spherical,  or  cylindri- 
cal, with  semi-spherical  ends,  according  to  the  situation  and 
circumstances;  and  the  materials,  coppey,  plate-iron,  or 
cast-iron  ;  and  when  large,  castor  wrought  into  segments, 
and  screwed  together,  and  paint  and  varnish  the  inside, 
to  make  them  air-tight ;  and  where  it  is  practicable,  I 
make  an  excavation  under  ground,  so  much  below  the 
surface,  that  the  incumbent  earth  may  be  suflicient  to 
resist  the  force  of  the  confined  air,  and  IJne  the  excava- 
tion  with  lead,  copper,  or  cast-iron,  or  with  bricks  or 
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tiles  cemented  together,  and  covered  on  the  inside  with 
pitch,  puint,  varnish,  or  any  bituminous  matter,  to  ren- 
der it  air-tight ;  and  to  and  from  the  magazine  conduct 
the  air  by  a  strong  cast-iron  pipe,  on  or  near .  tbe  top 
of  which  must  be  a  safety  valve,  for  the  security  of 
the  magazine,  and  a  stop-cock,  to  close  the  pipe  occa- 
sionally.    In  witness  whereof,  &c. 


Account  of  a  Method  of  gaining  Land  from  the  Sea. 
By  Mr.  John  Knapping,  of  South  Shoebury,  Essex^ 

From  the  Transactions  of  the  Society  for  the  Ejieoa- 
ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Gold  Medal  was  adjudged  to  Mr.  Knapping  ^r  this 
Communication. 

XN  the  month  of  April,  1801,  I  entered  into  an  agree- 
ment with  some  men  who  had  been  accustomed  to  make 
embankments  .igainst  the  sea,  to  enclose  234  acres  of 
saltings,  or  broken  ground,  which  I  had  hired,  upon 
lease,  of  the  Right  Hon.  the  Earl  of  Winchelsea,  in  the 
island  of  Foulness,  and  which  Avas  overflown  by  the  sea 
every  tide.  I  could  have  enclosed  nearly  20  acres  more 
at  the  same  time  ;  but  did  not  deem  it  prudent,  because 
in  that  case  the  base  or  foot  ^f  my  new  bank  must  have 
been  set  too  near  the  ocean  ;  and  by  that  means  the  surge, 
when  the  wind  blew  hard  from  the  East,  or  North-East, 
yrould  have  been  liable  to  damage  and  undermine  it.  The 
base  or  seat  of  my  new  wall  is  32  feet ;  and  I  first  con- 
tracted to  have  it  only  six  feet  high,  and  to  be  six  feet 
wide  on  the  top  :  to  complete  which,  I  agreed  to  give  the 
pien  58  shillings  per  rod.    There  are  304  rods  of  it,  an4 
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he  work  $0  executed  came  to  8Sl/.  12^.  But,  judging 
afterwards  that  it#  base  would  still  bear  an  additional 
height,  which  I  conceived  to  be  necessary  for  the  better 
sfcurity  of  the  land,  I  had  the  wall  or  bank  niade  a  foot 
higbei*)  and  allowed  a  contraction  of  one  foot  more  for 
tbeslope,  or  batten^  as  it  is  termed  ;  so  that  its  dimensions 
now  are  304  rods  in  length,  32  feet  base,  seven  fcfet  pcr- 
.pendicular  height,  and  five  feet  wide  at  the  top.  This 
additional  height  cost  me  about  150/.  more,  which,  added 
to  the  price  of  the  first  contract,  and  the  planks  for  the 
workmen  to  wheel  their  barrows  upon,  &c.  made  the 
whole  cost  of  the  embankment  amount  to  very  nearly 

wool. 

This  wall,  or  bank,  is  entire^  fornaed  of  earth,  a  con- 
siderable part  of  which  I  obtained  by  cutting  a  ditch,  or 
delft^  as  it  is  usually  termed,  about  nine  feet  wide,  and 
about  fifteen  feet  from  the  foot  or  base  on  the  land  side  of 
the  wall.  This  delft  serves  as  a  reservoir  to  take  off  the 
rain-water  from  the  newly-inclosed  land,  which  is  con- 
veyed through  the  wall,  or  bank,  into  the  sea,  by  a  sluice 
or  gutter,  which  is  open  when  the  tide  is  out;  and 
through  which  gutter  also  the  salt  water  can  be  let  in, 
when  necessary,  to  fill  the  delft  or  the  ditches  cut  between 
the  different  fields,  or  enclosures,  to  keep  cattle  apart, 
&c.  By  the  end  of  the  month  of  October,  1801,  this 
undertaking  was  completed,  and  the  wall,  or  bank,  re- 
.mains  firm  and  good,  and  will  receive  considerable 
strength  and  stability  by  sowing  the  seeds  of  the  couch 
grass  thereon,  and  feeding  the  same  closely  with  sheep. 
^.  Before  the  land  was  thus  enclosed,  no  use  could  be 
made  of  it,  except  that  of  grazing  it  occasionally  with  a 
few  sheep  when  the  tide  was  gone  off.  It  now  begins  to 
grow  quite  sohd,  and  will  already  bear  the  weight  of  a 
large  bullock.    It  naturally  begins  to  produce  a  sort  of 

fine 
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line  grass,  which  sheep  in  particular  are  very  foi^d  of, 
and  which  is  of  a  wholesome  quality,  out  not  as  yet  very 
nutritious,  or  fattening.  That  property,  however,  it 
will  acquire  more  and  more  every  year ;  and  it  will,  I 
doubt  not,  in  the  course  of  less  than  twenty  years,  be  as 
good  grazing  land  as  any  on  this  level,  and  may  by  that 
time  be  converted  into  tillage,  if  required. 


In  addition  to  the  preceding  statements  respecting  the 
land  gained  from  the  sea,  by  Mr.  J.  Knapping,  in  the 
island  of  Foulness,  the  following  observations,  by  Mr.  J. 
Wise,  of  Rochford,  may  probably  be  of  some  use  for 
the  perusal  of  those  concerned  in  embankments  of  that 
nature. 

In  one  of  *my  first  clescription5  of  the  island  in  question, 
you  will  recollect  that  I  said  the  greatest  part  thereof 
belongs  to  the  Earl  of  Winchelsea ;  and,  among  the 
number  of  farms  in  that  place,  that  which  Mr.  J.  K.  now 
occupies,  called  East- Wick  farm,  is  one  of  those  which 
are  the  property  of  his  Lordship.  At  the  expiration  of 
the  last  lease  of  the  said  farm,  the  old  tenant  refused  it 
upon  the  terms  offered  to  him  ;  and  among  those  who 
applied  to  rent  it,  Mas  the  present  tenant,  who  Tolunta- 
rily  proposed  to  enclose,  embank,  and  secure  the  saltings 
adjoining  thereto,  as  they  are  termed,  at  his  own  cost 
and  charge,  provided  that  his  Lordship  would  agree  to 
grant  him  a  lease  upon  certain  terms  and  conditions  then 
specified.  With  these  proposals  his  Lordship  was  weJl 
pleased,  and  not  only  granted  him  a. lease  for  twenty-one** 
years,  at  a  certain  rent,  but  likewise  made  the  like  pro- 
positions to  another  tenant  who  held  a  farm  adjoinino^ ; 
find  to  these  propositions  the  other  tenant  also  acceded. 
Had  the  tenants  not  agreed  to  enclose  the  saltings,  it  is 

probable 
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probable  that  his  Lordship  would  have  undertaken  it  at 
his  own  expense.  But  it  must  appear  to  be  knuch  more 
eligible,  to  every  thinking  man,  for  the  tenant  than  for  the 
landlord,  in  such  cases,  to  do  it;  because  the  tenants  are 
more  likely  to  understand  the  nature  and  the  mode,  as 
well  as  the  expense  of  enibanking,  than  their  landlords ; 
and  all  that  the  landlord  has  to  do,  when  such  a  thing  is 
taken  in  band  by  his  tenant,  is  to  see  that  it  is  done  sub- 
stantially. Under  these  circumstances  Mr.  J.  K.  under- 
took the  matter  in  question  ;  and  he  has  completed  it  in 
a  very  superior  manner. 

Hisnextobjectthen  was  to  discover  and  pursuesome  plan 
by  which  both  himself  and  the  community  might  be  most 
benefited  by  this  new  inclosed  land.  It  had  been  found 
by  others,  in  similar  Cases,  that  to  break  up  and  convert 
such  land  into  tillage  too  soon,  would  not  answer ;  for 
the  quantity  of  salts  with  which  it  is  impregnated  is  so 
very  great,  that,  when  exposed  to  the  sun,  &c.  they 
completely  chrystallize  the  soil ;  and  although  the  green 
corn,  during  the  winter  and  spring  months,  may  have  a 
luxuriant  and  healthy  appearance  when  sown  thereon, 
yet,  as  soon  as  the  earth  begins  to  get  dry,  it  is  scorched 
and  burnt  up,  so  that  scarcely  any  of  it  arrives  at  perfec- 
tion. The  plan,  therefore,  to  which  Mr.  J.  K.  resorted 
was,  that  of  stocking  it  hard  with  sheep,  and  small  Welch 
or  Scotch  cattle,  which  will  eat  a  sort  of  weed  provin- 
cially  termed  Lamb's  Tongue  (bomewhat  resembling  the 
sweet  gale  in  appearance,  but  not  in  smell),  and  which 
sheep  in  particular  are  fond  of.  By  feeding  it  closely 
with  sheep  (and  of  these  the  Welch,  Norfolk,  or  South- 
down sorts,  are  to  be  preferred),  the  land  becomes  every 
year  more  solid,  the  briny  particles  subside,  and  a  sort  of 
very  fine  small  grass  naturally  begins  to  grow,  within  the 
course  of  eight  or  ten  years  after  it  has  been  embanked  ; 

and, 


416  Method  of  gaining  Land  from  the  Sea. 

and,  in  less  than  fifteen  years,  it  may  be  convefted  into 
tillage,  and  will  produce  wonderful  crops,  sometimes  of 
xnu^tard-seed,   &c.     But  as   these  pernicious   crops  are 
what  no  tenant  ought  to  be  suffered  to  grow,  so  will  it  be 
the  utmost  wish  of  the  present  tenant  to  avoid  gprowing 
them ;  for  they  usually  so  taint  the  soil,  that  they  can 
never  afterwards  be  eradicated  or  destroyed.     The  best 
way  is  to  pursue  the  grazing  system  above  alluded  to,  for 
at  least  tlie   first  fourteen  years;  and  then,   having  pre- 
viously laid  out  and  divided  the  land  into  separate  inclo- 
sures,  it  may  be  converted  into  tillage  for  corn,  and  that 
to  advantage.     An   excellent   mode  of  managing  such 
land,  if  it  is   meant  to  be  tilled,  is  to  lay  about  eight 
waggon-loads  of  chalk  upon   evfery  acre,  when  it  has 
been  embanked  about  fifteen  years,  and  not  to  plough  it 
till  five  or  six  years  afterwards.     It  will  then   grow  any 
sort  of  grain,  and  especially  oats,  boans,  and  wheat,  in 
great  abundance,  and  of  most  excellent  qualities.    Sudi 
is  the  process  of  management  which  the  present  tenant 
means  to  pursue  ;  and  there   is  scarcely  a  doubt,  but  it 
will  answer  his  warmest   expectations,  should  his  soble 
landlord  allow  him  sufficient  encouragement  to  pursue  it. 
I  beg  leave  to  make  another  remark  before  I  conclude 
this  Kssay  ;  and  it  is  this.     If  a  quantity  of  the  seeds  of 
the  cooch  grass  be  sown  ;  or,  what  is  still  preferable,  if 
the  roots  of  that  grass  be  planted  upon  the  bank,  or  mud 
wall,  when  it  is  first  formed,  that,  with  the  treading  of 
the  sheep,  &c.  will  tend  much  to  strengthen  its   texture, 
and  to  preserve  it  from  being  injured  by  the  tide. 


From  another  letter  of  Mr.   Knapping,  it  appears  that 
he  began  to  undertake  this  embanking  about  the  beginning 
of  the  month  of  April ,  1801,  and  that  in  the  month  of 
September  following  the  whole  was  completed  ;  that  up- 
wards 
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wards  of  230  acres  of  land  were  effectually  inclosed,  and 
secured  from  the  sea,  at  a  very  considerable  expense,  vizr 
one  thousand  pounds  and  upwards  ;  and  that  this  land  is 
already  converted  into  pasture,  capable  of  feeding  a 
great  niunber  of  sheep,  and  even  bullocks,  and  is  likely 
to  become,  in  the  course  of  a  few  years,  fit  for  tillage^ 
or  any  purpose  to  which  land  can  be  converted. 

The  above  statement  is  confirmed  by  the  Certificates, 

T.  Ellwood,  Curate  of  Foulness. 

Wm.  Potton,  Churchwarden. 

T.  Wiggins,  Overseer  of  the  Poor. 

Edm,  Witton,    X 

F.  Bannester,    >  Inhabitants. 

W,  Meakens.      .' 


Account  of  Experiments  on  feeding  Cattle  with  Potatoes, 
By  John  Christian  Curwen,  Esq.  il/.  P.  of  Wor- 
kington Hall.  Communicated  to  the  Society  for  the 
Encouragement  of  Arts,  He.  vi  a  Lttter  to^  their 
Secretary, 

From  the  Transactions  of  that  Society. 

The  Silver  Medal  was  voted  to  Mr.  Curwen  fo7'  these 
Experiments. 

AN  a  letter,  which  I  liad  the  pleasure  of  addressing  to 
you  some  time  ago,  I  took  the  liberty  of  hinting  at  an 
experiment  I  was  making,  in  giving  Steamed  Potatoes  as 
a  substitute,  in  a  great  measure,  for  Hay. 

1  was  then  wholly  unacquainted  with  its  having  been 
tried.  It  was  from  my  friend,  the  Bishop  of  Landaff,  I 
first  learnt  that  the  Board  of  Agriculture  had  made  a  rew 
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port  upon  it.  As  I  do  not  6nd  that  was  carried  to  anj 
great  extent,  nor  given  in  the.way  I  have  done^  I  shall, 
with  much  deference  to  tlie  Society  of  Arts,  &c.  offer 
what  has  occurred  to  me,  together  with  the  plan  I  have 
adopted  for  steaming  and  washing.  Having-  nothing  of 
the  kind  to  assist  me  in  my  beginning,  I  found  ^gieat  dif- 
ficulty and  much  time  consumed,  which  I  trust  this  will 
remedy  to  those  who  may  be  inclined  to  make  the  experi- 
ment. 

My  respectable  firiend  and  neighbour,  the  Bishop  of 
Landaff,  took  the  trouble  of  examining  the  process,  and 
inquiring  into  every  thing  relating  to  it,  and  has  certified 
the  complete  success  of  the  plan,  and  his  approbation  of 
the  apparatus.  It  was  in  consequence  of  the  alarming 
failure  in  the  hay  croj^  of  the  year  1801 ,  that  I  found  my- 
self called  upon  to  take  some  steps  to  prevent  the  serious, 
consequences  which  were  likely  to  result  from  it.  The 
importations  of  hay  from  Ireland,  in  Augiist,  were  from 
9^.  to  lid.  per  stone  of  14  pounds.  In  this  situation  it 
fortunately  occurred  to  me,  that  I  had  for  many  years 
given  a  proportion  of  Steamed  Potatoes,  mixed  with  the 
other  food,  to  my  hounds,  and  found  it  to  ^inswer  ex- 
tremely well.  If  hounds  could  stand  their  work  with  this 
feed,  I  could  scarcely  admit  a  doubt  of  its  being  a  hard  as 
well  as  nutritious  food.  Under  this  impression,  I  b^an 
\  my  steaming  in  October,  1801,  and  continued  it  till  late 
in  May.  The  prejudices  I  had  to  encounter  were  such  as 
would  have  defeated  the  plan,  had  I  not  followed  it  up 
for  some  months,  with  constant  and  unremitting  attention; 
and  whoever  attempts  it  will  have  diflSculties  to  contend 
with,  that  require  particular  attention  to  overcome.  In 
ho  one  instance  did  it  fail,  and  my  horses  were  never  in 
such  spirit  and  condition.  In  October  last  I  recommenced 
my  operations,  and  am  able  to  steam  from  160  to  200 

stone. 


Experimenu  on  feeding  Cattle  with  Potatoes.     419 

stcfne,  of  fourteeh  pounds  each,  per  day  ;  I  have  fed  up- 
wards of  eighty  horses  constantly  both  seasons ;  and  this 
year  I  have  extended  tb^  feed  to  uiy  milch  cows,  taking 
iway  all  hay,  and  only  giving  a  little  straw.     Each  horse 
has  a  stone  and  a  half  of  potatoes,  or  twenty^one  pounds^ 
estimated  at  3^4  per  stone — 4i^. ;  steaming,  a  halfpenny ; 
ten  pounds  of  bruised   corn,  6c/. ;   five  pounds  of  hay, 
2d.\  two  pounds  of  cut  straw   to  mix  with  the  corn,  a 
halfpenny;  making  on  the  whole,   13^.  per  day.     Each 
tub  of  potatoes,  containing  eleven  stone,  has  one  of  cut 
straw  mixed  up  with  it ;  it  is  given  warm,  and  a  horse 
will  eat  a  stone  in  less  than  half  an  hour,  whilst  between 
six   and  seven  would  be  required  to  eat  a  stone  of  hay. 
The  time  gained  for  rest  conlrib  Jtes  greatly,  I  have  no 
doubt,  to  promote  the  health  and  condition  of  the  horses. 
The  facility  with  which  potatoes  can  be  transported 
from  place  to  place  is  much  in  their  favour,  and  being 
without  damage,  to  which  hiay  iis  liable,  is  a  further  ob- 
ject.    The  individual  gain  will  be  found  great^  where 
ground  is  highly  rated  and  no|^ easily  procured,, as  will 
be  commonly  the  casq  wher^  horses  are  most  wanted.     In 
a  national  point  of  view,  it  may   \rt  important,  sjbould 
the  population  of  the  country  advance  as  rapidly  as  U  has 
for  some  years  past.     The  potatoe  crop  is  produced  from 
ground  wliich  would   otherwise  be  under  fallow ;  and 
when  proper  care  is  taken,  the  wheat  i^fter  potatoes  is 
equal,   if  not  superior,   to  that  from  fallowed  grounds 
The  year  previous  to  my  adopting  my  present  method,  I 
sunk  the  rent  of  my  farm,  valued  at  a  thousand  pounds 
(abbut  700  acres),    and  seven  hundred  pounds  besides. 
In  the  last  year  I  cleared,  receiving  the  same  prices  for 
my  work,  2t89/.     The  only  diflerence  I  can  point  out  is 
in  the  price  of  oats ;  this  might  deduct  300/.     I  had  forty 
acres  last  ycat,  under  potatoes  ;  the  wetness  of  the  ground, 

II  h  h  2  and 
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and  the  very  unfarourable  season,  made  my   crop  a  had 
one.     I  shall  have  this  year  sixty.     I  have  found  no  diffi- 
culty in  importing  from  Scotland  and  Ireland,  at  3rf.  and 
3  !rf.  per  stone.     The  quantity  being  more  than  I  required, 
I  have  sold  to  the  poor  at  reduced  prices  at  Srf.  whilst  the 
markets  were  from  5rf.  to  6rf.     I  had  300  acres  under  bay, 
and  never  sufficient ;  I  expect  that  150  now  will  be  more 
than  sufficient  for  all  my  wants.     The  value  of  hay  was 
heretofore  in  proportion   to  my  necessity;    having  no 
longer  occasion  for  any,  the  price  will  fall  to  the  neigh- 
bourhood.    Indeed,  it  has,  as  I  might  purchase  at  6i/, 
per  stone,  what  was  seldom  or  ever  under  9d,  and  more 
frequently  a  shilling  ;  I  have  every  pound  of  hay  weighed, 
so  as  to  prevent  all  waste  ;  and  though  tliis  is  some  trou- 
ble and  expense,  I  have  reason  to  believe  it  is  amply  re- 
paid by  the  economy  it  enforces. 

I  beg  pardon  for  the  unreasonable  length  of  this  letter. 
Without  a  considerable  degree  of  enthusiasm,  I  should 
never  have  got  through  with  my  undertaking;  and  the 
Society  will,  I  hope,  excuse  me,  if  I  have  attached  more 
importance  to  the  matter  than  it  deserves.  If  any  farther 
information  should  be  wanted,  I  shall  be  happy  to  give  it. 

P.  S.  I  make  no  difference  in  the  feed  of  a  cart  horse, 
or  one  of  my  carriage  horses;  the  allowance  is  the  same. 
The  coals  for  steaming  160  stone  of  potatoes,  I  have  found 
to  be  two  VV'inchester  bushels  and  a  quarter,  or  ISllb.  of 
coal. 

^.    s.    I 
One  labourer  also  is  sufficient  to  steam,  wash, 

&c.  160  stone  -  -  -  -  -  0  18 
Two  Winchester  bushels,    and  a  quarter  of 

coals,  at  3d.  each  bushel        -        -        «        0    0    7 

0     2    3 
The 
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j£.    s.    d. 
The  cost  is  therefore  under  a  farthing  per  stone, 
leaving  a  residue  of  \sd.  per  day,  which  in  . 
six  months  would  produce      -        -        -  9  15    O 


The  cost  of  the  apparatus,  washer 
Four  tubs,   at  2/.  2s,  each 
Boiler        -         .         -         -         - 
Platform  for  the  tubs 
Pump        -         -         -         -         - 
Building    ----- 
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In  addition  to  the  preceding  account  of  my  experi*^ 
ments  on  potatoes,  I  wish  to  add  a  few  observationSf 
to  guard  suqh  as  may  be  inclined  to  make  the  ex-> 
perimcnt  of  feeding  with 'them,  against  the  pernicious 
eflfects  of  the  liquor  which  distills  from  the  potatoe^ 
The  first  attempt  I  made  to  give  potatoes  to  hounds^ 
was  fifteen  years  ago :  they  were  boiled  with  their  other 
food  ;  but* I  was  soon  obliged  to  desist  from  it,  the 
hounds  being  very  violently  purged  and  affected  by  it ; 
from  this  trial  I  was  satisfied,  that  the  pota^oe  liquor 
contained  a  very  poisonous  quality,  which  must  be  highly, 
pernicious.  Indeed,  I  have  no  doubt,  if  any  animal  was 
suffered'^to  drink  the  water  which  comes  from  tbepotatoe^ 
it  would  be  destroyed  by  it.  It  is  upon  this  account :  I 
adopted  the  leaden  cistern  upon  which  the  tub  rests,  and 
into  which  the  stieam  is  introduced.  Though'  I  am  satis- 
fied there  is  a  great  loss  of  steam  by.it,  ^d  an  increased, 
expenditure  of  fu^I,  y^  to  }u^p  jplear  of  tbe.potatpe.  lU 

quor 
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qnor  mbdng  vhfa  the  potatoes,  k  of  the  fint  i 
Af  a  reaedir  apunst  the  lo»  of  steam,  I  ihiwlii  miwim  to 
leiigthco  the  ftcam-pi pe  id  the  cisterD,  so  am  to  thnfw  the 
stem  to  the  centre  of  the  tub,  aad  to  have  &  bole  cat, 
and  cohered  with  a  leaden  cap,  vith  holes  lor  the  steua 
to  pus  tbroagb,  by  which  means  the  contlensatiao  wiD 
&II  by  the  sides  of  the  tub,  and  moch  steam  be  sated. 
The  potatoes  are  made  moch  dryer,  bj  snflcrii^  them  to 
stand  a  few  minutes  in  the  tnb,  after  dbe  steam  is  taken 
from  them. 

I  had  so  little  assistancre  from  amy  thing  preTioasly  done 
in  steaming,  that  the  first  season  it  required  five  men  to 
do  the  work  which  one  man  can  now  accomplish  with 
ease.  It  took  two  persons  to  wash  them,  which  they  did 
in  a  rery  incomplete  manner ;  two  to  steam  and  bruise, 
and  one  man  and  a  horse  to  furnish  water.  The  washer 
irill  be  fotind  to  answer  the  purpose  admirably  weB ;  and 
when  the  saving  of  water  is  an  object,  its  value  wiD  be 
fncteased.  Several  prirate  families  have  adopted  them 
upon  a  small  scale,  and  found  ^eat  convenience  from  it. 
J  believe  the  method  I  have  adopted,  of  mixing  a  portion 
of  cut  straw  (from  a  tenth  to  an  eleventh  part),  is  highly 
advantageous ;  first,  as  it  prevents  the  food  passing  too 
quickly,  and  secondly,  as  it  keeps  the  mouths  of  the 
horses  from  being  clogged  with  the  potatoes.  Should 
doubts  still  remain,  as  to  the  performance  and  health 
of  the  horses  thus  fed,  I  am  ready  to  aflford  unquestion* 
able  proof  from  the  persons  who  have  the  care  of  them. 
I  shall  always  be  ready  to  answer  any  questions,  or  to  af- 
ford any^rther  informaftion  in  my  power. 

From  what  I  have  previously  stated,  the  advantages  I 
have  already  reaped  from  this'  method  will  be  apparent ; 
and  I  cannot  but  sincerely  wish,  both  for  the  advantage 
of  the  ptibKdt  and  indi^idMl!^,  that  through  the  aiediimi 
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of  your  most  useful  aiid  respectable  Society,  it  may  come 
reconameodecl  to  them,  which  cannot  fail  of  having  con* 
siderable  effect. 

P.  S.  When  the  potatoes  are  sufficiently  done,  being 
of  a  heat  equal  to  the  steam,  the  distillation  ceases,  and 
the  steam  comes  through  the  cock.  The  condensed  water 
from  the  steam  formed  during  the  operation,  is  allowed 
to  run  off,  affording  a  constant  stream. 

The  above  statements  were  confirmed  by  Certificates 
from  the  Bishop  of  Landaff,  and  Arthur  Young,  Esq. 


Observations  on  the  Chay  Root^  a  Sptcies  of  Madder  used 
for  Dying  durable  lied  Colours  in  the  East  Indies^  with 
a  Method  of  using  it  with  Advantage  in  English  Calico 
Printing.'  By  J.  Fleming,  Inspector  of  Drugs:  Com-- 
municatei  by  John  Stockwell,  Esq.  to  the  Society 
for  the  Eiu:ouragement  of  Arts^  &C. 

From  the  Transactions  of  that  Society. 

X  HE  following  Paper  was  drawn  up  by  Mr.  Fleming, 
agreeably  to  the  desire  of  the  Board  of  Trade  of  the 
India  Company,  signified  to  him  by  their  Secretary, 
W.  A.  Edmonstone,  Esq. 

It  is  rather  surprising,  considering  the  pains  that  have 
been  taken  in  Europe  to  discover,  or  at  least  to  imitate, 
the  method  of  dying  the  Turkish  or  Adrianople  red,  that 
so  little  attention  has  been  paid  to  the  equally  beautiful 
and  permanent  red  given  to  their  calicoes  by  the  natives 
of  the  coast  of  Coromandel.  Although  full  accounts  of 
the  practice  of  calico-printing  in  the  East  Indies  %rere 
fient  home  long  ago  by  the  missionary  Cccur  Doux,  M. 

Poirre,^ 
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Poivre,  and  others,  it  does  not  appear  that  the  European 
artists  have  ever  tried  their  skill  in  the  Cbay  root,  the 
drug  bv  which  the  admired  red  colour  is  produced.  I 
have  nevet  heard,  at  least,  of  any  such  attempts,  nor  do 
I  believe  that  the  root  has  ever  been  sent  borne.  It  is 
evulent|  from  the  manner  in  which  this  drug  is  mentioned 
by  Dr.  Bancroft,  in  his  *^  Experimental  Researches,*' 
p.  174,  that  well-informed  writer  had  never  seen  it,  which 
I  think  could  scarcely  have  happened,  had  it  been  at  all 
known  to  the  London  dyers. 

It  is  probable  that  the  tediousness  of  the  Indian  process, 
as  described  by  those  who  sent  home  the  accounts  of  it, 
consisting  of  many  tiresome  manipulations,  continued 
during  a  period  of  nineteen  or  twenty  days,  deterred  the 
European  artists  from  trying  the  effects  of  the  Chay  root 
in  dying  or  printing  their  cottons.  What  may  appear 
more  extraordinary  is,  that  the  same  cause,  co-operating 
perhaps  with  the  natural  indolence  of  the  people,  and 
their  having  cheaper,  though  inferior,  red  dyes  at  band, 
has  prevented  the  use  of  this  root  from  obtaining  in  Ben- 
gal ;  for,  so  far  as  I  can  learn,  it  is  not  used  in  this  part 
of  India.  I'lie  natives  here  are  content  with  the  r^d  pro^ 
duced  by  die  Jul  Munjiet^  and  other  drugs,  though  the 
colours  j^ielded  by  these  are  far  inferior  to  those  of  Ma-. 
dras  calicoes.  On  this  account  I  am  surprised  at  the 
measure  which  has  been  adopted,  of  sending  round 
hither  such  a  large  quantity  of  the  Chay  root  from  the 
coast.  I  apprehend  very  little  or  none  of  it  will  be  pur- 
chased at  the  approaching  sale,  in  which  case  it  must  be 
either  returned  to  Madras,  or  sent  to  England.  The  ext 
pediency  of  tliis  last  measure  must  depend  on  the  possi* 
bility  of  so  abridging  the  process  of  dying,  or  printing 
cottons  with  Chay  root,  that  the  English  artists  may  find 
it  worth  their  while  to  have  recourse  to  it  for  the  reds  and 

purples, 
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purples,   rn^tead  of  the  Smyrna  madder,  or  whaterer 
other  drugs  they  use  for  those  purposes  at  present. 

To  ascertain  this  point,  I  have,  agreeably  to  the  in- 
structions of  the  Board,  made  several  experiments  with 
the  Chay  root ;  indeed  as  many  as  the  shortness  of  the 
time,  and  my  other  avocations,  would  permit.  From  the 
result  of  the^e  trials,  I  entertain  great  hopes  that  th<? 
English  calico-printers  will  not  only  shorten  the  process 
so  much  as  to  finish  it  within  a  tenth  part  of  the  time  re- 
quired for  the  Indian  process,  but  that  they  w  ill  by  the 
Chay  root  dye  their  cottons  of  a  brighter  red  than  can  be 
done  by.  madder,  or  any  other  vegetable. 

It  is  needless  to  detail  the  many  trials  I  made,  which 
either  failed  altogether,  or  succeeded  in  a  very  imper- 
fect degree.  I  shall  therefore  only  mention  that  process 
which  I  found  to  answer  best,  and  by  which  the  piece  of 
cotton  cloth,  which  I  herewith  «end  you  for  the  inspection 
of  the  Board,  was  printed.  Having  made  a  decoction 
of  two  ounces  of  powdered  Ilurr  (the  firuit  of.  the  Myro- 
bolona  Citrona  *)  in  a  quart  of  water,  I  took  a  piece  of 
Madras  cotton  cloth,  and  boiled  it  in  the  decoction  for 
4ibout  half  an  hour.  Having  taken  out  the  cloth,  and 
washed  it  well  with  cold  water,  I  dried  it  in  the  sun,  and 
afterwards  hacl  it  properly  ironed  and  smoothed  for  the 
pencil.  I  then  took  some  of  the  acetite  of  alumine,  made 
in  the  manner  directed  by  Dr.  Bancroft,  and  thickening 
it  properly  with  gum-arabic,  I  delineated  a  flower  with 
this  mordant  upon  the  cloth,  and  dried  it  in  the  sun.  I 
afterwards  washed  the  cloth  in  cold  water,  to  clear  it  of 
the  superfluous  acetite,  and  dried  it  again  in  the  sun.  I 
then  infused  about  two  ounces  of  the  Chay  root,  coarsely 
powdered,  with  about  a  quart  of  water,  in  a  vessel  well 

*  Aleppo  galls  will  probably  answer  as  well  as  the  Hurr. 
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tinned y  and  setting  it  on  the  fire,  as  soon  as  the  liquor 
began  to  grow  watm,  I  put  the  cloth  into  it,  and  let  it 
remain  until  it  had  boiled  about  half  an  hour,  during 
which  the  cloth  was  frequently  stirred.  I  then  took  it 
out,  and  having  rinced  it  well  with  cold  water,  I  put  it 
to  dry  in  the  sun.  The  delineation  of  the  flower  uoir 
appeared  of  a  good  bright  red,  and  the  ground  of  tbe 
cloth,  though  slightly  tinged,  was  much  less  so  than  I  ex- 
pected. By  washing  it  again  with  cold  water,  and  af- 
terwards with  soap  and  water,  and  exposing  it  for  a 
whole  day  to  the  sun,  during  which  it  was  frequently  be- 
sprjnkled  with  water,  I  brought  it  to  the  state  in  which 
you  now  see  it.  The  whole  process  has  only  taken  up 
about  six  and  thirty  hours.  I  should  have  mentioned, 
that  the  washing  with  soap  heightened  the  brightness  of 
the  red  considerably. 

Making  allowance  for  my  want  of  experience  in  the 
practice  of  dying,  and  considering  the  great  improvement 
which  may  be  expected  in  the  process  from  the  superior 
skill  of  the  English  artists,  I  think  we  may  conclude, 
even  from  this  imperfect  essay,  that  the  Chay  root  will 
be  a  valuable  acquisition  to  the  Knglish  calico-printers. 
I  therefore  recommend,  that  so  much  of  the  root  as  may  re- 
main unpurchased  at  the  sale,  or  at  least  that  a  part  of  it, 
may  be  properly  packed  up  and  sent  to  England  by  one 
of  the  ships  now  under  dispatch. 

This  drug  is  the  root  of  a  plant  called  by  the  botanists 
Ohlculondia  Umbdlatu.  I  hare  not  met  with  it  in  this 
piirt  of  India  ;  hut  it  grows  naturally  on  the  coast  of  Co- 
romandel,  where  it  is  also  cultivated  in  great  abundance, 
for  tlie  use  of  the  dyers  and  calico-printers. 

The  sample  which  you  sent  me  appears  to  be  of  a  good 
quality,  and  in  good  condition.  It  is,  said  that  the  root 
vill  remain  with  its  virtues  entire  for  several  years,  and 

that 
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that  they  are  even  improred  by  keeping.  If  tliis  be  the 
case,  and  provided  the  dyers  at  home  find  it  answer,  bhis 
circumstance  is  a  very  favourable  one,  and  must  enhance 
the  value  of  the  drug  as  an  article  of  commerce. 

Minute  of  the  Board  of  Trade^  dated  April  10,  1798. 

The  Board  are  of  opinion,  that  the  result  of  the  in- 
spector's experiments  will  afford  very  acceptable  infor- 
mation to  the  calico-printers  in  England ;  and  if  their 
operations  should  prove  his  ideas  to  be  well  founded, 
the  plant  may  prove  a  valuable  acquisition  to  the  manu^ 
facturers  of  Great  Britain,  and  also  an  article  of  com- 
merce from  the  coast  particularly  useful,  as  there  is  a 
want  of  coast  articles  of  low  value,  as  well  lif^ht,  as  a 
sufficiency,  of  ponderous,  to  make  up  a  proper  cargo  for 
a  large  ship,  without  swelling  its  value  to  too  great  a 
risk,  as  would  be  the  case  were  a  ship  to  be  loaded  en- 
tirely with  piece  goods. 


Account  of  the  Method  used  in  recovering  the  Dutch  Frigate 
Ambuscade,  of  32  Guns^  sunk  iiear  the  Great  Nore. 
By  Mr.  Joseph  Whidbey,  Master  Attendant  in  Sheer- 
ness  Dock  Yard, 

From  the  Philosophical  Transactions  of  the 
Royal  Socfety. 

XJlT  eight  o'clock  in  the  morning  of  the  9th  day  of  July, 
1801,  the  Dutch  frigate  Ambuscade  left  the  moorings  in 
Shcerness  harbour,  her  fore-sail,  top-sails,  and  top-gaU 
lant-sails  being  set,  with  tlie  wind  aft,  blowing  strong. 
In  about  thirty  minutes  she  went  down  by  the  head,  ncal* 
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the  Great  Nore. ;.  not  giving  the  crew  time  to  take  id  tlie 
sails,  nor  the  pilot  or  officers  more  than  four  minutes  no- 
tice before  she  sunk  ;  by  which  unfortunate  event  twentj- 
two  of  the  crew  were  drowned. 

Tliis  extraordinary  accident  was  owing  to  the  hawse- 
hole*  being  extremely  large  and  low,  the  bawse-phigs 
not  being  in,  and  the  holes  being  pressed  under  water  by 
a  crowd  of  sail  on  the  ship,  through  which  a  sufficient 
body  of  water  got  in,  unperceived,  to  carry  her  to  the 
bottoAv 

.  The  instant  she  sunk,  she  rolled  over  to  windward 
across  the  tide,  and  lay  on  her  beam-ends ;  so  that,  at 
low  water,  the  muzzles  of  tlie  main-deck  guns  were  a  ht- 
tJe  out  of  the  water,  and  pointed  to  tlie  zenith,  with 
thirty -two  feet  of  water  round  her. 

The  first  point  I  had  to  gain,  was  to  get  her  upright. 
Before  I  could  accomplish  it,  I  was  obliged  to  eut  away 
her  fore-mast  and  jmain-top-mast ;  which  had  no  effect, 
until  the  mizen-mast  was  also  cut  away;  she  then  in- 
stantly lifted  her  side,  so  that  at  low  water  the  lee  railing 
on  the  quarter-deck  was  visible. 

By  proceeding  in  this  manner,  the  first  part  of  my  ob- 
ject  was  obtained,  with  a  secured  main-mast,  and  all  its 
rigging,  to  enable  me,  should  I  be  fortunate  enough  to 
weigh  the  ship,  to  lighten  her  by  it  with  the  greatest  pos- 
sible expedition. 

The  ship  being  in  the  forementioned  state,  gave  me  an 
opportunity,  the  next  low  water,  to  get  out  her  quarter, 
forecastle,  and  some  of  her  main-deck  guns,  with  a  variety 
of  other  articles. 

,  I  next  proceeded  to  shng  her ;  w  hich  was  done  with 
two  nineteen-inch  cables,  divided  into  eight  equal  parts. 
The  larboard  side  of  the  ship  being  so  much  higher  than 
the  .starboard,,  enabled  me  to  clench  each  of  the  ends 

round 
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nound  two  of  the  ports,  excepting  one  that  was  cleDched 
round  the  main-mast ;  and  with  great  difficulty,  by  long 
rods  and  diving,  I  got  small  lines  rove  through  four  of 
the  ports  on  the  starboard  side,  by  which  means  I  got 
four  of  the  cables  through  tiiose  ports  across  her  deck, 
which  were  clenched  to  the  main^mast  and  larboard  side, 
having  four  ends  on  each  side  completely  fast,  at  equal 
distances  from  each  other.  I  brought  the  Broederscarp, 
of  1063  tons  burthen  j  out  of  the  harbour,  which  received 
the  four  ends  on  the  starboard  side  ;  also  four  lighters,  of 
100  tons  each,  which  took  in  the  other  four  ends,  on  the 
larboard  side,  over  their  bows.  All  the  eight  ends  were 
at  low  water  hove  down  with  great  power,  by  a  purchase 
lashed  distinctly  on  each  of  them.  I  then  laid  down  two 
13-inch  cables,  spliced  together,  with  an  anchor  of  554 
cwt.  in  a  direction  with  the  ship's  keel.  On  the  end  of 
the  cable  next  the  frigate  a  block  was  lashed,  through 
which  was  rove  a  9-inch  hawser,  one  end  of  which  was 
made  fast  to  the  ship  ;  the  other  end  was  brought  to  a 
capstan  on  board  the  Broederscarp,  and  hove  on  it  fli 
much  as  it  would  bear,  with  an  intention  to  relieve  the 
frigate  from  the  powerful  eflect  of  cohesion.  This  had  so 
far  the  desired  effect  that,  at  about  half  flood,  I  perceived 
the  ship  to  draw  an  end,  and  swing  to  the  tide ;  and  all 
the  slings  were  considerably  relieved.  At  high  water 
she  was  completely  out  of  her  bed.  At  the  next  low  wa- 
ter I  hove  all  the  purchases  down  again.  At  half  flood 
she  floated  :  and  the  whole  group  drove  together  into  the 
harbour,  a  distance  of  three  miles,  and  grounded  t;be 
•frigate  on  the  west  side  of  it.  It  took  me  two  tides  more 
to  lift  her  on  the  shore,  sufficiently  high  to  pump  her 
out ;  which  was  then  done  with  ea:ie,  and  the  ship  com- 
pletely riecovered,  without  the  smallest  damage  whatever,, 
either  to  iier  bottom  or  her  sides. 

I  do 
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I 'do  not  apprehend  there  is  any  thing  new  in  the  mode 
I  adopted  in  weighing  the  Ambuscade,  excepting  the 
idea  of  removing  the  effect  of  cohesion,  by  the  process 
before  described  ;  and  I  have  every  reason  to  think,  that 
if  that  principle  had  been  acted  on  in  the  attempt  made 
to  weigh  the  Royal  George  it  would  have  succeeded. 


On  the  Advantages  of  Mr.  Boswfll*s  Patent  Method  of 
constmcting  Ships. 

Onnmunicated  bi/  the  Inventory  in  a  Letter  to  the  JEditors, 
Gentlemen, 

X  HAVE  at  length  the  pleasure  to  inform  you,  that  I 
have  compleated  the  arduous  undertfdiing  which  I  com- 
menced shortly  after  I  last  saw  you*  ';,... .-. 

Those  alone  who  have  experienced  the  trouble  d£  ha- 
ving new  ideas  put  in  execution  on  a  large  scale,  can 
conceive  what  it  is  to  have  to  struggle  with  ignorance, 
insolence,  iUiberality,  and  injustice  in  all  its  varied  forms, 
from  open  pilfering  to  artful  over-reaching  deception, 
in  addition  to  the  usual  difliculties.  And  the  delay  which 
naturally  attends  the  first  construction  of  any  thing,  having 
been  studiously  increased  by  the  artifice  of  those  I  had 
the  ill  fortune  to  employ,  has  protracted  this  scene  of 
contest  so  long,  tiiat  it  is  only  at  the  termination  of  the 
second  year  from  the  passing  of  my  patent  that  I  have 
been  able,  with  the  most  strenuous  exertions,  to  produce 
the  first  specimen  of  my  method  of  constructing  ships  for 
whicli  it  was  obtained. 

The  ship  Economy,  of  London,  200  tons  measurement, 
built  on  this  plan,  is  now  moored  opposite  the  Union 
Suiirs,  where  she  will  lie  som^  time  for  the  inspection  of 

those 


Improved  Method  of  cohstmcling  Ships.         431 

those  who  have  an  intere:$t  in  constructing  large  vessels 
in  the  cheapest  and  strongest  manner  ever  yet  laid  be- 
fore the  public. 

The  plan  adopted  in  the  formation  of  this  ship  is  the 
third  mentioned  in  my  specification ,  and  the  one  de- 
signed for  large  vessels,  of  300  tons  and  upward^ 

As  ray  specification,  published  in  your  Repertory  *, 
may  not  be  in  the  hands  of  all  those  who  see  this  paper, 
I  will  add  a  short  description  of  the  ship.. 

Its  external  appearance  is  nearly  the  same  as  that  of 
any  other  vessel  of  tlie  size,  and  the  outward  planking 
done  in  the  usual  manner.  It  is  the  internal  construction 
alone  to  which  the  patent  relates,  and  that  is  as  follows: 

The  best  general  idea  of  it  will  be  obtained,  by  con- 
ceiving a  vessel  built  with  timbers,  or  ribs,  much  smaller 
than  usual,  with  an  internal  framing,  so  contrived  as  to 
give  every  requisite  support  and  strength  both  to  them 
and  the  entire  vessel,  with  the  least  timber,  and  of  the 
cheapest  form,  and  without  any  knee-timber. 

The  floor-timbers  are  molded  seven  inches,  and  sided 
six  :  these,  with  four  futtocks  and  two  top  timbers  at  each 
side,  form  what  is  called  a  frame  of  timbers.  I'hose  small 
timbers  are  laid  down  so  that  their  terminations  all  fall 
out  in  fair  lines,  which  are  nearly  the  same  as  the  rib- 
band hnes,  when  below  the  wales.  iVlong  those  lines  in- 
side are  laid  fore  and  aft  ribs,  from  stem  to  stern  post,  so 
as  to  suppoit  the  extremity  of  every  one  of  the  small 
ribs  in  the  ship.  The  fore  and  aft  ribs  are  six  in  number 
at  each  side  ;  one  directly  under  the  water  ways,  another 
at  the  level  of  the  lower  beams,  and  the  other  four  placed 
nearly  at  equal  distances  between  these  last  and  the  kel- 
ftOii :  each  pair  uniting  in  a  breast- hook  at  the  stem, 

*  See  vol.  II.  Second  Series,  p.  81. 
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The  pieces  of  timber  which  form  these  fore  and  ftft 
ribs  are  scarfed  at 'their  extremities  with  hook  scarfs,  and 
so  placed  that  the  scarfs  fall  out  in  fair  vertical  sections  of 
the  ship,  where  they  are  supported,  and  firmly  bolted  to 
transverse  framings,  contrived  so  as  to  unite  the  greatest 
stren]g;th  with  the  least  obstruction,  and  which  are  five  in 
number  in  the  whole  ship. 

Those  transverse  fn(mings  last  mentioned  must  be  con- 
sidered as  the  great  support  of  the  vessel,  and  the  foun- 
dations, as  it  were,  on  which  all  the  other  parts  rest,  as 
the  beams  of  a  wooden  bridge  are  supported  by  the  piers. 
(I  mention  this,  because  some  who  pretended  to  under- 
stand the  plan  have  absurdly  proposed  their  removal.) 
Those  transverse  framings  are  each  formed  by  one  upper 
and  one  lower  beam,  two  pair  of  futtocks,  a  floor  timber, 
two  pair  of  top  timbers,  and  four  bracing  pieces ;  the 
whole  connected  into  one  firm  framing,  self-supported, 
independent  of  any  other  part.  Some,  firom .  the  simi- 
larity of  the  sides  of  these  frames  to  riders,  have  not  hesi- 
tated to  pronounce  them  such  :  but  to  a  candid  observer 
the  whole  of  this  distinct  self-supported  framing  will  be 
obvious,  and  evidently  such  as  has  been  used  in  no  other 
vessel  hitherto. 

The  four  bracing  pieces  form  each  framing  into  a  set 
of  triangular  compartments :  which  triangular  framing 
gives  the  greatest  stability  possible,  as  a  triangular  frame 
cannot  be  made  to  give  in,  or  alter  its  figure,  by  any 
force  which  is  not  sufficient  to  tear  its  connecting  parts 
through  the  timber  of  which  it  is  composed ;  a  property 
which  no  other  figure  possesses. 

These  transverse  framings  (besides  supporting  the  fore 
and  aft  ribs,  and  by  them  the  small  vertical  timbers)  tie 
and  unite  the  vessel  together,  across  ship,  so  as  to  give 
iiiuch  greater  strength  than  hanging-knees,  whose  place 
•they  supply,  at  a  much  cheaper  rate. 

The 
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The  framing  of  the  deck  is  also  divided  into  triangular 
compartments,  as  specified  in  my  patent,  so  as  to  pre- 
clude the  use  of  lodging-knees  entirely ;  which  com- 
partments are  formed  by  six  pieces  of  timber,  \yhich  pro- 
ceed obliquely  at  each  side,  from  the  top  of  each  beam  to  . 
the  fore  and  aft  rib  next  adjoining,  into  which  they 
are  dovetailed  and  bolted ;  long  carlings  from  beam  to 
beam,  at  each  side  of  the  hatchways,  with  these  pieces, 
support  small  ledges,  on  which  the  deck  is  laid  in  the 
usual  manner. 

The  vessel  in  coming  round  from  Southampton  water 
sailed  remarkably  fast,  and  stayed  and  steered  admirably 
well.  *    • 

Advantages  of  this  Method  of  framing  Shipsi 

1st,  Timber  of  less  than  one  fourth  of  the  usual  girth 
can  be  used,  in  this  method,  in  constructing  large  vessels, 
for  nearly  four-fifths  of  their  frames. 

This  will  be  a  direct  saving  in  the  difference  of  price 
of  small  timber  and  large  for  the  quantity  used  ;  for  large 
vessels  this  will  be  considerable,  and,  according  to  the 
present  contract  prices  for  naval  timber,  not  Ipss  than 
from  two  to  four  pouujds  per  load.  Besides  this,  it  is  a 
great  national  benefit  in  another  point ;  for,  by  this  means, 
timber  of  half  the  number  of  years  growth,  or  less,  can 
be  used  for  naval  purposes;  and  thus  forty  or  fifty  years, 
or  even  less,  be  sufficient  to  produce  timber  fit  for  the 
navy,  instead  of  the  vast  period  of  near  a  century,  now 
necessary  ;  by  which  the  land  will  not  only  produce  a 
double  crop  in  the  same  time,  fit  for  this  purpose,  but  all 
danger  be  removed  of  there  being  a  stoppage  of  building, 
for  want  of  a  supply  of  timber,  at  any  future  period  ; 
an  event  extremely  probable  to  take  place,  from  the  in- 
creasing difKculty  of  getting  the  large  kind  used  at  pre- 
sent in  the  Royal  Dock  Yards, 
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2d.  Much  shorter  timber  may,  in  forming  the  fiittocb, 
be  used,  without  any  danger  of  weakening  the  ship,  od 
account  of  the  great  support  given  to  them  by  the  for« 
and  aft  ribs,  and  other  internal  framing,  before  described. 

The  advantage  of  this  is,  that  it  renders  the  compaa 
timber  for  futtocks  easier  to  be  procured,  and  prevents 
any  necessity  of  using  any  timber  cut  across  the  grain. 

3d.  The  use  of  knees  of  every  kind  is  superseded  by 
this  mode  of  building,  as  the  triangular  framing  of  the 
decks  gives  all  the  effect  of  lodging-knees,  and  that  of 
the  transverse  frames  more  than  supplies  the  support  given 
by  hanging-knees. 

This  would  occasion  a  considerable  saving  in  large  ves- 
sels, on  account  of  the  great  price  of  knee-timber  fit  for 
them ;  which,  for  that  of  30  feet  meeting,  is  near  ten 
pound  per  load,  and  for  the  smallest  kind,  taken  at  the 
dock -yard,  not  less  than  8/.  1 5s. 

4th.  Plank  of  half  the  usual  thickness  may  be  used  for 
lining  ;  the  great  support  given  by  the  fore  and  aft  ribs 
rendering  any  use  of  inside  plank,  to  strengthen  the  ves- 
sel, needless,  and  confining  its  purpose  merely  to  prevent 
ballast,  or  other  matters,  from  getting  between  the  tim- 
bers, so  as  to  rest  on  the  outside  plank. 

This  will  also  cause  a  saving  of  consequence  in  large 
vessels ;  plank  of  all  kinds,  but  particularly  that  of  great 
thickness,  being  the  next  dearest  article  to  knee-timber. 

5 til.  It  is  probable  a  much  less  quantity  of  timber  might 
be  used  with  safety  in  this  method,  on  account  of  the 
great  strength  produced  for  the  timber  used.  1st.  By  the 
triangular  framing.  2d.  By  every  timber  having  a  solid 
support  at  each  extremity.  3d.  By  the  increase  of  thick- 
ness from  in  to  out  all  along  the  fore  and  aft  ribs  being 
very  great  in  proportion  to  the  timber  used. 
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6th.  It  is  probable,  vessels  built  in  this  method  will  last 
many  years  longer  before  decay ;  because  the  use  of 
small  timber  admits  of  a  kind  more  spiny  and  durable  than 
the  large,  which  is  often  dotard,  and  never  lasts  so  long  ; 
and  also  because  this  construction  admits  of  a  free  circu- 
lation of  air  among  the  timbers,  than  which  nothing  is 
known  to  contribute  so  much  to  their  preservation.  It  is 
moreover  conceived,  that  the  timbers  being  prevented 
from  working  by  the  solid  support  each  has  at  its  extre- 
mities, will  cause  the  vessel  to  wear  less,  and  at  the  same 
time  render  it  safer,  b}'  diminishing  the  danger  of  starting 
planks,  or  otherwise  causing  bad  leaks. 

7th.  The  timber  of  considerable  size  used  in  this  me- 
thod is  almost  all  nearly  straight,  or  of  very  little  curva- 
ture, on  account  of  its  running  fore  and  aft. 

This  kind  is  much  easier  to  procure  than  large  compass 
timber. 

8th.  Short-top  timber  and  coarse  butts  can  be  worked 
up  to  advantage,  instead  of  being  sold  for  less  than  half 
cost,  or  burned  ;  as  tliis  kind  will  do  sufficiently  well  for 
the  number  of  short  ledges  in  the  deck  frames,  and  to 
support  the  lining  at  the  floor,  which  are  wanted  in  this 
mode  of  building. 

9th.  Vessels  built  in  this  manner  will  not  be  so  liable  as 
others  to  hog,  or  have  their  backs  broken,  on  account  of 
tlie  great  strength  length-ways,  caused  by  tlie  fore  and 
aft  ribs. 

10th.  Vessels  so  built  will  be  drier,  from  the  circulation 
of  air  before  mentioned,  and  having  the  floor-lining  de- 
tached from  the  timbers  ;  which  quality  renders  this  con- 
struction particularly  valuable  for  the  ships  used  in  the 
East  and  West  India  trade. 

The  advantages  above  recited  relate  to  vessels  entirely 
formed  in  this  mariner.     It  should  be  known  also,  that 
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>  parts  of  this  plan  may  be  applied  with  profit.  Tbc  modfi 
of  framing  the  decks,  for  instance,  might  be  used  to  save 
lodging-knees  in  vessels  built  in  other  respects  in  tlie 
usual  mode.     Other  parts  of  it  might  be  applied  to  the 

.  strengthening  old  vessels,  which,  by  this  means,  might 
be  made  to  last  many  years,  after  they  would  otherwise 
have  been  unserviceable. 

The  principles  of  this  method  of  building  are  capable 
of  being  extended  still  further  than  tbcy  are  in  the  vessel 
here  described :  the  triangular  framing  may  be  even 
adopted  to  the  construction  of  fore  and  aft  ribs^  so  that  I 
could  have  them  con.structed  also  of  small  timber,  if  re- 
quired. Thus,  by  this  means,  the  former  barrier  to  the 
increase  of  size  in  ships  is  removed,  as  it  no  longer  now. 
depends  on  the  size  of  timber  ;  and  ships  of  any  dimen- 
sions required  may  be  formed,  of  any  strength  requisite, 
of  small  timber. 

Before  concluding  this  paper,  T  take  the  opportunity  to 
offer  to  notice  another  matter  of  some  consequence, 
though  in  an  inferior  degree  ;  which  is  a  capstan  that  I 
liavc  contrived,  so  as  to  deliver  off  the  messenger  as  fast 
as  it  receives  it,  without  requiring  to  stop,  to  raise,  or 
shift  the  messenger  ;  and  this  it  performs  without  any  of 
the  complicated  means  used  in  most  other  methods  for 
the  same  purpose,  or  occasioning  any  additional  friction, 
which  most  hitherto  made  public  do.  It  is  also  so  easily 
formed,  that  any  good  shipwright  could  make  it. 

I  also  beg  leave  to  caution  the  public  against  some 
Y)atents  taken  out  since  the  date  of  mine,  particularly 
one  a  full  year  after,  which  directs  the  use  of  diagonal 
ledges  in  the  framing  of  decks,  and  which,  in  other  re- 
spects, seems  to  be  an  intended  imitation  of  my  patent. 
Now  as  one  of  the  chief  parts  of  my  invention  consists 
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in  the  use  of  triangular  framing  in  tlie  deck-framing  and 
elsewhere  ;  and  as  it  is  an  utter  imposMibiiity  to  use  diago- 
nal pieces  in  frame-work  without  producing  triangles,  I 
leave  every  one  to  judge  of  the  risk  that  will  be  run  in 
adopting  such  evident  infringements  of  my  right. 

Any  farther  information  relative  to  the  advantages  to 
be  expected  from  my  patent  method  of  constructing 
large  ships  from  small  timber,  I  will  give  with  pleasure 
to  any  who  have  serious  motives  for  the  enquiry,  or 
answer  post-paid  letters,  directed  to  No.  9,  George's- 
street,  Minories,  where  I  am  now  ready  to  receive  pro- 
posals for  superintending  the  construction  of  other  vessels 
on  the  same  plan. 

I  am,  Gentlemen, 

Your  very  humble  servant, 

J.  W.  BOSWELL. 


Description  of  a  silf^cting  Water-Closet;  invented  by 
T.  W.  Esq.  of  Batheaston^  and  coimnunicated  by  Mr. 
Benjamin  Hooke,  Optician j  Fleet-street. 

V/il\\  an  Engraving. 

A,  Fig.  5,  Pljite  XVI.  the  reservoir. 

B,  a  copjjer  or  leaden  cylinder,  having  an  inverted 
valve  at  the  top,  and  an  upright  valve  at  the  bottom, 
wiiLch  arc  connected  with  each  other,  and  to  the  end  of  the 
lever  C,  by  a  wire  or  chain.  The  cylinder  is  terminated 
at  each  end  by  brass  flanches,  which  unite  it  to  the  parts 
fix<*d  above  and  below  by  screws ;  by  removing  which 
the  cylinders  may  be  detached,  and  the  valves  new-lea- 
thered, &c. 

T),  the  s(»at  of  the  closet,  fixed  at  one  extremity  by 
biuges,  and  having  a  wire  or  chain  fixed  to  the  other 
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extremity  against  the  side  wall,  which  passes  through  the 
pipe  E  (soldered  into  the  reservoir),  over  the  wheel  or 
crank  F,  to  the  lever  at  G. 

I,  the  weight  or  counterpoise,  of  about  three  or  four 
pounds. 

K,  the  basin,  communicating  with  the  cylinder  Bat 

the  side,  and  the  stink-trap  L  and  soil-pipe  M  beneath. 

N,  an  air-pipe,  leading  from  the  cylinder  to  the  opeo 
air. 

O,  a  male  and  female  screw,  fitted  to  the  wire  hf 
swivels,  to  regulate  its  length. 

The  Operatimt. 

The  counterpoise  operating  powerfully  on  tlie  upper 
valve  prevents  the  escape  of  any  water  from  the  reservoir 
into  the  cylinder ;  but  on  a  person  sitting  down,  the  seal 
D  is  depressed  about  an  inch,  when  tiic  wire  or  chain, 
passing  over  the  wheel  to  the  lever  at  G,  raises  the  coun- 
terpoise, and  opens  the  upper  inverted  valve,  and  closes 
the  lower  one,  which  prevents  the  water  that  rushes  into 
the  cylinder  from  making  its  cscape.into  the  basin.  But 
on  the  person's  rising  from  the  seat,  the  counterpoise 
again  closes  the  upper  valve,  and  [permits  th;i  contents  of 
the  cylinder  to  rush  into  the  basin  by  the  opening  of  the 
lower  valve. 

N.  B.  The  air-pipe  N  is  soldered  into  the  reservoir, 
and  united  to  tlie  cylinder  by  a  swivel-screw.  It  should 
be  made  at  least  of  inch-pipe,  to  admit  air  sufficient  to 
enable  the  water  to  escape  with  its  full  force. 

The  basin  should  not  be  of  the  kind  which  admits  the 
water  obliquely,  and  gives  it  a  circular  uiotion,  as  in  this 
case  the  water,  being  checked,  has  not  sufficient  force  to 
drive  the  soil  clear  of  the  basin. 
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Nrj)  Pfvcess/or  preparing  the  Muriates  of  Batyles  mnA 
of  Slronlian. 

By  M.  Bouillon   la  Grange^ 
From  the  Ann  ales  dz  Chimie. 

A  HE  decomposition  of  the  hydrogenated  sulphuret  of 
barytes  by  the  muriatic  acid,  is  the  means  most  generally 
employed  in  the  laboratories  for  obtaining  the  muriate  of 
barytes.  Several  chemists  have  announced  ^y  that  all  the 
sulphates,  excepting  that  of  lime,  are  decomposed  by 
the  calcareous  muriate,  but  they  have  not  bestowed  par- 
ticular attention  upon  this  kind  of  decompositions.  How- 
ever, I  have  just  been  informed  by  Cit.  Vauquelin,  that 
in  the  year  7  Citizens  Pelouze  and  d'Aracq  had  effectu- 
ated this  decomposition  in  the  laboratory  of  Ecole  des 
Minis.  Lately  also,  Cit.  Julia,  corresponding  memb^ 
of  the  Society  of  Fractical  Medicine  at  Montpellier,  has 
told  me  that  he,  together  with  M.  Figuicr,  in  the  year 
10,  likewise  obtained  the  decomposition  of  tlie  sulphate 
of  barytes  by  the  calcareous  muriate ;  but  nothing  has 
yet  been  published  upon  this  subject.  It  was  therefore 
necessary  to  establish,  by  experiments,  not  only  a  regu- 
lar process  for  tlie  preparation  of  the  muriate  of  barytes, 
but  also  to  hiake  the  application  of  the  same  process  to 
that  of  the  muriate  of  strontian.  It  is  the  more  interest- 
ing to  determine  the  state  of  purity  in  which  the  muriate 
of  barytes  thus  obtained  exists,  because  it  has  been  aj)- 
plied  to  some  useful  purposes  in  mediclfu\  as  I  shall  shew 
hereafter.    It  was  also  necessary,  in  order  to  consider  this 

*  Sec  Essai  de  statiqtu  Chimtffue,  par  le  Cit.  BerthoUet ;  Systcme  de 
connoisancet  Chimiijues^  par  k  Cil.  Fourcroy,  Tom.  III.  p.  IQ^,  and 
my  Manuel  de  Chimie,  itiird  ediiioii^  vol.  I.  p.  562. 
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new  preparation  in  an  economical  point  of  view,  to  phce 
it  in  comparison  with  the  process  most  generally  used. 

The  following  is  the  most  accurate  method  of  effecting 
the  decomposition  of  the  muriate  of  barjtes. 

Preliminary  Operations. 

1.  We  procure  muriate  of  lime  by  dissolving,  in  a  small 
quantity  of  iiot  water,  the  residue  of  the  decompositioa 
of  the  muriate  of  ammoniac  by  lime ;  we  thus  separate 
the  calcareous  muriate  from  die  excess  of  lime  which  al- 
ways attends  it,  and  which  even  becomes  detrimental 
to  the  operation ;  we  then  evaporate  the  filtrated  liquor 
to  dryness. 

2.  We  reduce  the  sulphate  of  barytes  to  powder,  and 
pass  it  through  a  sieve. 

Process. 

A.  After  having  mixed  equal  parts  of  calcareous  mu- 
riate and  of  sulphate  of  barytes  together,  we  throw  the 
mixture  by  spoonfuls  into  a  crucible,  previously  heated 
to  redness.  The  matter  becomes  a  little  inflated,  and  af- 
terwards passes  into  fusion.  We  sfuccessively  add  the 
remainder  of  the  mixture,  and  keep  up  an  equal  tem- 
perature till  tlie  whole  is  liquified  ;  as  soon  as  the  fusion 
is  tranquil,  we  remove  the  crucible  from  the  fire,  and 
pour  out  its  contents  upon  a  casting  slab,  which  must 
previously  be  heated.  Without  this  precaution  the  mat- 
ter in  becoming  solid  breaks  with  an  explosion,  and  is 
j)rojected  with  great  force ;  the  pieces  even  carry  away 
with  them  fragments  of  the  stone  to  which  they  strongly 
adhere. 

The  matter  thus  cast  breaks  as  it  cools,  has  a  w»hitish 
grey,  sometimes  a  darker  grey  colour,  according  to  the 
length  of  time  that  it  has  been  kept  in  fusion.     It  is  verv 
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ll^d,  soBoroosj  and  attracts  the  humidity  of  the  atr 
jnosphere. 

B«  It  is  reduced  to  powder,  made  to  boil  some  minutes 
^Q  a  small  quantity  of  water,  about  six  times  its  weiglit  of 
^listiiied  water,  and  filtrated. 

Upoii  the  insoluble  part  we  pour  .a  less  quantity  of 
iboiling  wateyr,  and  unite  the  liquors. 

We  then  evaporate  to  two-thirds  in  a  well-tinned  gcop- 
|)er  basin,  and  terminate  4;he  evaporation  either  in  a  cap.- 
•sule  o(  hygio-coxmie  or  of  porcelain,  or  in  one  of  glass  or 
^earthen- ware,  placed  in  the  sand-bath.  We  stop  the 
evaporation  as  soon  as  we  observe  a  pellicle  upon  tlie  suf- 
fice of  tlie  liquid.  We  tiien  remove  the  .capsule  from  the 
Are,  and  we  ol>tain,  by  cooling,  very  beautiful  and  shin- 
^Bg  crystals,  the  briiUiant  whiteness  of  which  distinguishes 
them  from  those  obtained  by  the  old  process. 

C.  W£  evaporate  ^e  decanted  liquor,  and  obtains 
tsecond  .crystaUization  y  this  affords  only  very  small  crys- 

/ttals,  wliich  acquire  a  little  biftmidity  in  the  air. 

D.  As  it  was  wished  entirely  to  separate  .tlie. muriate  of 
J>arytesi4  this  tecoud  decanted  liquor  was  evaporated  to  a 
«trong  pellicle,  it  was  left  to  x;ool,  and  there  was  preci- 
pitated a  white  matter,  without  a  regular  form,  which, 
9vhen  dried,  attracted  the  humidity  of  the  atmosphere 
more  readily  than  tlie  crystals  obtained  in  expeiiraent  C. 

E.  Fieally,  the  sMpernatant  liquor  was  condensed  to 
idryness,  aud  it  afforded  perfectly  piJre  nuiriate  of  lime. 

The  last  crystallization  had  carried  away  all  the  mu- 
\riate  of  barytes  that  might  be  in  solution  in  the  decanted 
.il,iquQr.,  experimeut  I),  so  that  I  could  «)ot  discover  its 
presence;. 

Tbese  first  experiments  not  having  afforded  perfectly 
pure  muriate  of  barytes,  I  resumed  each  of  the  aliov^^ 
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crjrgtaDizations,  in  order  to  separate  the  calcareous  mo* 
riate  from  tbem. 

The  first  crystallization,  experiment  B,  contained 0,4J5 
grammes,  or  eight  grains  in  the  ounce,  of  cakareoos 
muriate. 

The  second  crystallization,  experiment  C,  0,9S6  gash 
mes,  or  18  grains. 

The  third  crystallization,  experiment  D,  gave  2,388 
grammes,  or  45  grains  of  calcareous  muriate  in  thi 
ounce. 

These  results  prove  that  the  muriate  of  barjrtes,  m  or- 
der to  be  entirely  freed  from  the  calcareous  muriate,  ii 
it  ought  to  be  for  the  purposes  of  analysis,  requires  ta 
be  subjected  to  a  second  crystallization  ;  and  then  wt 
obtain  the  salt  in  great  purity.  It  is  likewise  a  necesstfj 
precaution,  after  having  decanted  the  supernatant  liqnor, 
to  pour  a  small  quantity  of  cold  distilled  water  upoa 
them,  in  order  to  carry  off  the  last  portions  of  the  liquid 
that  adheres  to  thcnj ;  when  this  was  not  done,  I  have 
found  that  there  always  remained  a  small  portion  of  cal- 
careous muriate.  For  medical  purposes,  however,  it  may 
be  employed  without  washing. 

Muriate  of  Barytcs  obtained  by  the  Deconiposition  qf  tht 
iiulphiiret  of  Buix/ics  with  the  Aid  of  the  Muriatic  Acid. 

In  order  to  a])prGciatc  the  advantages  of  the  new  pro- 
cess, I  have  (Tornpared  them  with  the  products  afforded 
by  the  ancient  one. 

I  have  found  that  the  sulpliate  of  barytes,  mixed  with 
ciiarcoal  and  kneaded  with  a  little  oil,  was  but  imper- 
fectly decomposed  at  the  tt^mperature  of  our  reverbcra- 
rory  furnaces,  which  is  the  process  most  commonly  em- 
ployed, bul  if  with  the  aid  of  a  bellows,  we  keep  up  a 

white 
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white  heat^  then  a  larger  quantity  of  sulphate  is  de« 
composed. 

If  we  now  consider  the  operation  in  itself,  we  shall  not 
hesitate  to  give  the  preference  to  the  new  process. 

We  shall  perceive,  1 ,  that  it  requires  much  less  time 
and  combustibles,  for  ten  minutes  are  sufficient  to  obtain 
a  perfect  fusion,  whereas  the  old  process  requires;  that 
the  fire  be  kept  up  three  or  four  hours  ;  2^  that  there  is 
a  saving  in  the  employment  of  the  muriatic  acid,  and 
»  less  manipulation  required,  as  this  acid  exists  in  the  cal- 
careous muriate  ;  3,  that  the  muriate  of  barytes  is  much 
more  pure,  even  at  the  first  crystallization,  whereas  we 
are  obliged  to  subject  the  other  to  several  operations,  in 
order  to  have  it  of  the  same  degree  of  purity.  It  is  of 
the  greater  importance  to  have  it  thus,  because,  for 
the  purposes  of  medicine,  it  is  requisite  that  it  should 
be  fireed  from  all  foreign,  and  especially  metallic^ 
matter. 

The  muriate  of  barytes  has  for  a  long  time  past  been 
considered  as  a  very  valuable  re-agent  for  analysis,  and 
indicated  in  scrophulous  disorders.  In  general,  the 
German  physicians  employ  it  with  much  success,  espe« 
cially  since  Mr.  Hufeland,  first  physician  to  the  king  of 
Prussia,  has  shewn  the  great  advantages  to  be  derived 
from  its  use.  Mr.  Hufeland  has  administered  it  against 
scrophulous  diseases,  the  goitre,  affections  of  the  eyes, 
tlie  itch,  tetters,  &c.  The  manner  in  which  this  muriate 
is  to  be  taken,  according  to  a  German  writer  on  phar- 
macy, is  the  following : 

A  drachm  of  this  salt  is  dissolved  in  two  ounces  of  any 
distilled  water,  such  us  that  of  b^hn,  of  strawb^nries,  or 
any  ot^ler,  to  which  is  added  half  an  ounce  of  syrup  of 
orange-peel,  of  cherries^  &c.     For  an  adult,  the  dose  is 
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from  40  to  60  drops  of  this  liquor^  Ibinr  ttmes  tk  dmj,  »• 
glass  full  of  ptisan  of  sarsaparilla  or  <k^amara.* 

In  other  cases  i€  is  administered  with  extract  of  opium, 
or  also  this  salt  is  dissolved  in  distilled  water^  andextiacf 
of  cicnta  or  hyoscyamus  added,  especially  in  affections  of 
die  eyes. 

The  dose  may  be  increased  accordi^^  totbest«teor 
thg  strength  of  the  patient. 

Of  the  Muriate  of  Strantian^ 

The  experiments  which  I  have  jast  related  DatMaBf 
led  me  to  examine  the  auction  of  the  calcaravte  muriaif 
apon  the  sulphate  of  stnontian. 

The  dee^mpositioN  of  this  salt  is  more  difficult  to  be 
effected  than  that  of  the  suljphate  of  barV tes^  ami  it  be^ 
comes  strll  more  so  if  wc  do  not  previously  take  care  to 
separate  the  oxide  of  iron  and  the  earthy  matters  which 
are  found  mixed  with  it ;  Ijowever  we  may  dispense  iritb 
this,  if  we  wish  to  save  the  acid  which  this  preliminarv 
operation  requires.  The  two  processes  wluch  I  am  about 
to  describe,  liavc  perfectly  succeeded  with  me. 

The  first  consists  in  reducing  the  sulphate  of  strontian* 
to  powder,  and  passing  it  through  a  sieve  ;  it  is  then 
wetted  with  muriatic  acid,  whidi  seizes  upon  the  lime  and 
tlic  oxide  of  iron  ;  it  is  left  to  macerate  for  some  time, 
the  liquid  is  poured  oiF,  and  the  itisolublc  residuum  is. 
carefully  washed. 

When  the  matter  is  perfectly  dry,  it  is  mixed  with  a 
weight  equal  to  its  own  of  <;;ilcanous  muriate,  and  in  the 
remainder  of  the  operation  we  proceed  as  has  been  said 
above  with  respect  to  tlie  birytes. 

•  These  experiments  wcie  .nade  npo;i  sulphate  of  sicouLJaii  frooi 
the  environs  of  ]iMs. 

The 
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The  mly  dMfet^noes  in  the  mampidalion  are  r  l ,  thai:* 
the  mixture  £>  fused  with  greater  difficulty,  aMbithat  n^a 
obtain  only  a  paste Jike  mass  at  a  r^  beat,  whereas  when 
lire  employ  a  forge-bellows,  we  hare  in  a  very  short  tii&e 
a  complete  fusion  ;  2,  that  the  liquor  must  not  be  eva- 
porated to  a  pellicle,  for  this  produdes  a  saline  mass  or 
confused  crystals,  mixed  with  a  large  quantity  of  muriate 
of  lime,  but  it  jq^tast  be  tried  by  taking  out  some  drops 
and  letting  them  cool  in  a  vessel ;  if  crystals  are  foi'med, 
we  liave  theproj^r  degree  of  evaporation.  In  this  man* 
ner  I  have  ob^dined  a  very  fine  crystallii'^ion,  superior 
in  whiteness  and  purity  to  that  which  is  obtained  hy  fid-* 
lowing  the  old  process,  and  whidi  hardly  contained  any 
ea)cai'eou&  muriate.  This  diffefcnce  in  its  manner  of 
crystallizing  proves  that  the  muriate  of  strontian  is  much 
more  soluble  In  hot  than  in  cold  w^ater  ;  'consequently  it 
crystallizes  by  cooling.  The  muriate  of  ^barytes,  on  the 
contrary,  is  almost  equally  soluble  in  cold  and  hot  water, 
and  crystallizes  -by  evaporation  ;  an  ounce  of  distilled 
water  at  a  temperature  of  70  degrees,  dissolves  nine 
drachms  and  fifty  grains  of  inuriate  of  strontian  ;  the 
same  quantity  of  water,  at  the  same  temperature,  di«» 
solves  only  three  drachms  thirty-five  grains  of  muriate  of 
barytcs.  The  evapoTHtion  must  therefore  not  be  carried 
to  the  degree  designated  by  tht  word  pMicle  *.    Besides^ 

*  This  observation  onghl  to  prove  how  advantpgeous  k  would  be 
to  baoish  this  expression  fronv  practical  chemistry,  and  to  substitute 
areometrical  degrees  in  the  place  of  this  uncertain  method  of  operation. 
I  have  already  indicated,  in  my  Manual  of'  Chemistrt/,  the  result  ofex-* 
periments  which  I  liave  made  relative  to  this  bubject,  upon,  sci'eral 
saline  substances.  1  have  not  yet  hiid  leisure  to  pursue  them  upon 
other  sabs.  See  the  articles  sitlf'atet  de  potassc,  de  soude,  de  magmatie^ 
acides  Calamine  j  mtrate  de  poimse ;  muriate  d'etain,  acetate  de  phmb  i 
sulfates  de  cuwre,  defer ;  tartrite  dtspotasse,  ^c, 
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die  more  we  c^vrnporate,  the  more  ealcareoos  murkiCe  b 
carried  nKt^  the  crystallization  of  the  muriate  of  stroDtian# 
XTpon  the  whole  too  much  attention  caimot  be  bestowed 
upon  it,  for  there  is  some  difficulty  in  bitting  the  proper 


The  first  crystallization  contained  only  ninety^one 
grammes  of  calcareous  muriate* 

.  A  second  was  sufficient  entirely  to  deprive  it  of  that 
substance. 

We  may  also,  as  I  have  already  observed,  prepare  this 
muriate  without  previously  washing  the  sulphate  of  stroa- 
tian  with  an  acid. 

For  this  purpose,  we  take  equal  parts  of  sulphate  and 
of  calcareous  muriate,  reduced  to  powder,  introduce  tbe 
mixture  by  spoonfulls  into  a  crucible  which  we  keep  at  a 
red  heat  for  the  space  of  a  quarter  of  mjl  hour.  This 
operation  requires  the  application  of  a  more  intense  de« 
gree  of  heat  than  the  preceding.  When  the  matter  is 
completely  fused,  we  pour  it  upon  a  marble  or  a  casting* 
slab. 

It  is  hard,  and  differs  from  that  obtained  by  the  6rst 
process  in  being  of  a  blackish  colour,  whereas  the  other 
is  of  a  greyish  white. 

This  substance  is  reduced  to  powder ;  it  is  boiled  in 
four  times  its  weight  of  water,  and  filtrated  ;  afterwards 
the  liquor  is  exposed  to  a  gentle  heat  with  the  contact  of 
the  air ;  it  soon  becomes  turbid  and  milky,  a  phenome- 
non  which  proceeds  from  the  lime  which  has  been  ren- 
dered caustic  during  tli^  operation,  returning  into  the 
state  of  carbonate.  It  is  evicfent  that  it  is  of  essential 
utility  thus  to  suffer  the  lime  to  absorb  carbonic  acid 
again,  because,  with  the  acid  of  this  means,  we  may 
separate  a  very  large  quantity  of  it.  The  liquor  is  fil- 
trated and  evaporated  to  dryness  ^  a  new  solution  is  made 
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in  distilled  water :  the  carbonate  of  lime  is  precipitatecly 
and  we  then  obtain,  by  evaporation,  the  muriate  of 
strontian,  which  we  may  cause  to  crystallize  a  second 
time,  in  order  to  deprive  it  of  the  calcareous  muriate. 

The  quantity  of  muriate  which  this  opMKion  yields 
is  very  near  the  same  with  that  obtained  by  the  first 
process. 

If  we  compare  the  quantities  of  muriate  of  strontiah 
obtained,  with  those  resulting  from  the  new  process,  we 
shall  perceive  the  decomposition  of  the  sulphate  of  stron- 
tian  is  not  performed  without  difficulty,  especially  at  the 
temperature  which  our  reverberatory  furnaces  afford ; 
whereas,  by  the  means  which  I  propose,  a  greater  quan- 
tity of  sulphate  is  decomposed. 

I  shall  not  dwell  upon  the  advantages  of  these  pro« 
cesses ;  bad  they  no  others  than  those  of  the  saving  of  time 
and  combustibles,  of  finding  the  muriatic  acid  in  a  resi- 
duum of  little  value,  and,  finally,  of  avoiding  the  disen- 
gagement of  that  fetid  and  deleterious  gas,  they  would 
be  sufficient  to  give  them  a  claim  to  be  preferred  l^y 
chemists. 

Jt  is  known  that  the  sulphurated  hydrogen  gas^  which 
proceeds  from  the  decomposition  of  the  sulphurets  of  ba- 
rytes and  strontian,  although  it  has  not  yet  been  ana- 
lyzed, however  distinguishes  itself  from  that  which  is  dis- 
engaged from  the  sulphurets  of  potash  or  of  soda.  Of 
this  Cit.  Vauquelin  had  a  melancholy  proof,  when  be  was 
thrown  into  asphyxia  by  sulphurated  hydrogen  gas, 
which  proceeded  from  the  decomposition  of  the  sulphuret 
of  barytes  by  an  acid.  Certainly  the  consequences  of 
this  asphyxia  are  not  the  same  as  those  which  proceed 
from  other  elastic  fluids ;  they  are  much  more  protracted, 
more  exhausting,  and  terminating  in  tremors  of  all  tha 
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|ow«r  port  of  fhe  body,  which  indicates  a  much  more  d^ 
IctmoiM  property, 

Ej^periiD^ms  haire  shewn ,  thai  whenever  we  pour  aa 
acid  upoa  the  sulpbiiret  diluted  with  water  the  sulphur- 
ised hydrcigtn  dissoJK'es  barytes  or  surontian*  These  sub- 
•tances  jexist  in  it  in  a  greater  or  less  quantity,  according 
to  the  agitation  which  we  are  obli^jed  to  employ  in  order 
to  facilitate  the  action  of  tlic  acid ;  when  we  pour  it 
without  etirring,  tlie  h3'drogen  gas  hardly  dissolves  any 
at  all.  The  presence  of  the  sijoutiaii  is  easily  discovered; 
nothing  xnore  being  necess;u-y  than  to  agitate  and  inflame 
the  gas  which  is  disengaged  at  tlie  moment  when  the  acid 
is  added.  It  burns  with  a  Dame  of  a  very  distinct  puf- 
ple  cast. 

With  regard  to  the  action  of  several  nitrates  Upon  tlie 
sulphate  of  barytes,  I  have  not  yet  obtained  satisfactory 
f  irsuks*  in  my  opinion  it  would  be  diflicult  to  deconn- 
pose  the  sulphate  of  barytes  by  these  means.  The  tenu 
perature  which  we  are  obliged  to  entploy  is  insufficient 
to  fuse  the  sulphate  ;  if  we  augment  it,  the  nitric  acid  is 
debonjposed.  The  difference  of  we i girt  also  becomt^ 
very  prejudicial  to  tlie  success  of  the  operation.  The 
sulphate  of  barytes  separates  from  the  nitrate,  and  rcr 
Diaiits  at  the  l>ottoin  of  the  crucible  in  a  paste-like  sUitc, 
whilst  the  nitrate  of  potash  swims  above  it ;  and  however 
me  may  stir  them,  the  sep«ii*ation  takes  place  as  soon  as 
the  matter  is  poured  out. 

Tlie  nitrate  of  potash  is  that  which  resists  the  actios 
of  fire  the  most ;  the  nitrate  of  linie^  that  which  is  the 
mosX  {ipcedily  dccom|)oscd. 
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On  the  Preparation  of  a  Blue  CoUna^  front  Cobalt^  asfhie  as 
Ultramarine    By  M.  Thenard. 

From  the  Bulletin  D£t  Sciencgs. 

JVl.  THENARD,  who  had  been  directed  by  the  Mi- 
nister of  the  Interior^  to  make  a  series  .of  experiments 
upon  the  colours  necessary  in  paiutingy  occupied  himself 
first  with  seeking  for  a  blue  that  might  be  a  substitute  for 
ultramarine :  a  very  simple  idea  led  him  to  the  solution 
of  this  problem.  Having  observed  that  the  fine  blue 
which  adorns  the  vessels  of  the  manufacture  of  Sevres, 
had  the  arseniate  of  cobalt  for  its  base,  he  thought  that 
by  making  an  accurate  mixture  of  this  salt,  and  of  alu- 
mine  recently  precipitated,  the  same  result  might  perhaps 
be  attained,  without  operating  the  fusion  of  the  matter. 
He  made  the  experiment ;  it  succeeded  completely  ;  and 
it  succeeded  equally  with  the  phosphate  of  cobalt. 
Among  the  salifiable  bases  there  is  none  that  can  be  ysub- 
stituted  in  the.  place  of  alumine ;  every  other  produces 
.only  brown  or  black  colpiu's,  or  a  more  or  less  deep  vio- 
Jet.  The  same  is  the  case  with  the  salts  of  cobalt;  none 
can  supply  the  place  of  the  arseniate  and  the  pliosphate  ; 
and  the  latter  has  even  advantages  over  the  former  whrch 
entitle  it  to  the  preference.  The  l>est  proportions  are  : 
for  the  blue  with  a  base  of  arseniate,  one  pare  of  arse- 
niate, and  one  part  and  a  half  or  two  parts  of  alumine  ; 
and  for  the  blue  with  a  base  of  phospatc,  one  part  of 
phospliate,  and  one  and  a  half,  two,  or  three  paits  of 
alumine.  With  less  alumine  we  obtain  violet  or  greeu 
hues ;  with  more,  we  have  blue  colours,  but  less  deep. 
1  hose  of  the  arseniates  are  always  less  vivid  and  intense 
.than  those  of  the  phosphates,  and  those  of  die  phosphates 
themstclves  are  a  little  less  so  tlian  the  ultranoarine,  which 
Vol,  IV.— -Second  Serirs.  M  m  m  sells 
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sells  at  100  francs  tbe  ounce.  It  is  also  evident  that  tlie 
dt'grei  of  heat  applied  must  bare  a  conuderablc  influence 
upon  the  tint  which  the  Golour  acquires ;  it  ought  aliravi 
to  be  some  degrees  more  intense  tba»  tbe  cherry-red.  In 
general  ue  may  be  almost  certain  of  obtainin<r  that  whic!i 
is  proper  for  the  operation,  if  from  time  to  time  we  take 
the  matter  oat  of  tlie  crucible^  and  examine  the  tint 
which  It  has  acquired* 

Tlie  manner  of  preparing  the  arseniutc  and  tlie  phos- 
phate of  cobalty  has  not  le«»s  influence  tlian  tbe  tempera- 
ture upon  the  results  of  the  experiment.  It  is  impossible 
to  separate  too  carefully  the  iron  which  the  ore  of  cobsk 
always  contains.  Its  presenec  would  be  rery  injurious  to 
the  purity  of  the  colour. 

In  order  to  make  die  arseniatc  of  cobalt  widi  tbis  orTi 
which  tlie  author  supposes  to  be  composed,  Kke  that  of 
Tunnabcrg,  wbidi  be  used,  of  sulplmr,  arsenic,  iron, 
and  cobalt,  we  change  it,  b}*  means  of  the  nitric  acid, 
into  snlplmric  acid  and  arscniate  of  iron  and  of  coboll; 
After  having  evaporated  the  liquor,  in  order  to  disengage 
the  excess  of  nitric  acid,  we  dilute  it  with  water,  and 
gradually  add  to  it  a  ^\Vak  solution  of  potash,  which  se>> 
]>arates  from  it  all  the  arstniiatc  of  iron  in  the  form  of 
white  flakes  ;  then  by  filtrating,  and  ai^ain  adding  solution 
of  potash,  we  o})tain  a  fine  rose-coloured  precipitate, 
which  is  the  arseniatc  of  cobalt.  An  excess  of  alkali  inus! 
OOt  be  used  ;  for  the  pieci}>it:itt»  wouKi  thereby  be  in  part 
decomposed  ;  it  would  become  blue,  and  no  longer  fit  for 
answering  the  purpose  intended.  Ironi  aijy  other  ore  of 
cobalt  we  might,  by  similar  or  little  ditVerent  means,  ob- 
tain the  arseniate  of  cobalt. 

In  the  preparation  of  the  phosphiue  of  cobalt  we  must 
follow  another  process :  we  first  roast  the  ore  till  no  more 
3r;r,!ucal  vapours  arc  disepgagt^d  from  it,  notwithstanding 
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that  an  intense  degree  of  beat  is  kept  up  for  a  long  time  ; 
afterwards  wc  treat  it  by  the  nitric  acid ;  the  iron  passes 
into  the  state  of  red  oxydi  and  does  not  dissolve ;  we  se- 
parate it  by  filtration ;  then  we  condense  the  liquor,  in  or- 
der to  separate  the  acid  that  is  not  in  real  combination, 
and  now,  by  dUifting  it  witli  water,  and  pouring  upon  k 
phosphate  <>f  soda,  we  form  jiliosphate  of  cobalt,  which 
deposttes  itself  in  the  form  of  ihdces  of  a  deep  violet  co- 
lour.   •  One  part  of  ore  affords  half  a  part  of  phosphate 
of  cobalt  'y  we  also  obtain  from  it  the  same  proportion  of 
arseniate ;  wheiKe  we  may  easily  estimate  the  price  of 
tlie  blile,  with  the  base  either  of  arsemate  or  of  phosphate. 
Supposiiig  it  to  contain  the  smallest  of  the  quantities  of 
aiuftiimi  that  liave  been  specified,  it  will  not  cost  ihe  per- 
sen  who  makes  it  more  than  40  sols  the  ounce. 
•  These  results,    though  satisfactory,    leave  still  many 
points  to  be  ascertained  ;  they  would  have  been  in  a  man- 
ner useless,  if  these  colours,  beautiful  in  appearance,  had 
not  been  of  a  perfect  blue,  and  if,  with  facility  of  use, 
they  had  not  combined  the  property  of  being  unalterablo. 
Messre.  Vincent  and  Merimec  have  made  a  great  num- 
ber of  experiments  upon  them,  both  with  gum  and  with 
oil ;  they  have  all  ^uccc^ded  beyond  their  expectations : 
they  differ  so  little  from  the  comparative  ones  made  with 
■Itramarine  of  the  best  quality,  that  the  artists  themselves 
cannot  distinguish  them  from  one  anotlier.     After  having 
been  exposed  for  three  months  to  the  light,  they  had  not 
undergone  the  slightest  alteration  ;  and  as  their  colour,  in 
this  state  of  purity,  resists  the  action  of  the  most  powerful 
reagents  which  chemistry  possesses,  that  of  the  oxyge- 
nated muriatic,  and  of  all  tlie  other  acids,  it  is  probable 
that  it  will  prove  as  permanent  as  that  of  ultramarine 
itsdt 

M  lo-m  2  SimiU 


(    45«.    ) 

Simple  and  constant  Process  for  obtaining  the  CUowr^  knann 
ty  the* Name  of  Turkey  or  Adrianople  Ited^  in  its 
greatest  Beauty  and  Solidity.    By  M.  Haussmamn. 

From  the  Bibuothique  Physico-Economi^ue^ 

x\fTER  having  made  a  caustic  ley   with  good  potash 

of  commerce,  dissolved  in  four  parts  of  bailing  water» 

and  half  a  part  of  quick-Ume  which  is  afterwards  ezlin* 

guishcd  la  it,  wc  dissolve  one  part  of  pulverised  alum  in 

two  parts  of  boiling  water,  and  whilst  this  latter  sohitioB 

is  still  hot,  we  successively  pour  into  it,  during  conlinusi 

stirring,  the  above-mentioned  ley  d  caustic  potaih,  till 

the  alumine,  which  it  had  at  first  precipitated  after  tbe 

saturation  of  the  excess  of  sulphuric  acid,  has  beeo  re- 

dissolved.     We  then  let  this  solutioiv  of  aliunine  stand 

quiet,  after  ^/hich  we  decant  it  and  mix  with  it  ^V  ^  ho* 

seed-oil,   with  which  tlie  alkaline  solution   of  alumine 

forms  a  milky  liquid.     As  the  oil  gradually  separates  from 

this  mixture  under  the  appearance  of  creaa)»  it  must  not 

be  used  without  stirrinf^  it  anew.     Tlie  skains  of  cotton 

or  flax  must  be  successively  steeped  in  it  and  pressed  out 

equally,  after  which  they  ;ire  hung  to  dry  upon  a  pole, 

in  the  order  in  which  tiicy  have  been  taken  out  of  the 

mixture.     We  may  dry  them  in  a  place  sheltered  from 

the  rain  in  the  summer,  and  in  winter  in  a  place  arti* 

fjcially  heated,  and  let  them  alone  for  tM'enty«four  hours. 

We  wash  them  in  a  very  clean  ruiming  stream,  dry  tbem 

again,  afterwards  steep  them  in  the  alkaline  lly  ;  wring 

them  out  and  dry  them  a  second  time  in  the  same  manner 

as  at  first,  taking  care  to  begin  the  immersion  into  the 

ley  with  the  skams '  w  hich  have  been  passed  the  kst 

through  the  oily  mixture,  because  the  first  always  carrv 

a'.vay  a  larger  portion  of  oil  than  the  last.     It  will  ako  be 

very 


Tflryptopex  every  iime  16  eonsume  themixtiiret  m  ofd«  - 
that  i€  may  not  have  time  to  atteaeft  the  carbonic  add  «f 
the  atmosphere ;  lor  the  alkali,  by  retumipg  into- the  atate 
of  carbonate^  causes  the  alum  to  be  precipkattsd^  and  ac-« 
quires  the  property  of  mixing  with  oB; 

Two  impregnations  of  tl^  alkaline  solutitoii  of  ahm 
teixed  with  linseed-oil  are  sufficient  for  obtairtii^  a  Am 
red ;  but  if  we  continue  to  impregnate  the  skains  •  a  thirdk 
tina^  and  even  a'foiftth^  under  the  same  circumslanoea  «t 
die  first,  we  shall  obtain  extremely  brilliant  colours*    % 

The  intensity  of  the  red  ecjour  Irhich  we  intend-to  ob* 
lain,  wiU  be  propotiionate  to  the  quantity  bf- madder 
which  we  employ  in  the  dyeing.  If  we  take  a  jwmgbt  of 
madder  equal  to  that  of  the  skains,  we  shall  j^roduco  4 
red  which  the  freshening  operation  will  convert  into  a 
rose-edour ;  on  the  contrary  we  shall  obtain  more  or  kss 
litely  carmine  tints  by  employing  two  or  three,. oc  even 
four  parts  of  madder,  never  neglecting  to  add  a  little 
chalk,  if  the  waters  which  we  use.  do  not  contain  it; 
Four  parts  of  madder  will  produce  a  red  of  socb  beauty 
and  intensity,  that  it  could  not  be  introduced  into  com^ 
mercial  circulation,  because  it  would  not  be  paidiu£Bi- 
ciently  dear. 

By  making  the  oily  alkaline  solution  of  alumine  with 
two  or  three  parts  of  water,  and  impregnating  the  skains 
with  it  twice  or  thrice,  or  even  four  times,  in  the  mao» 
ner  above-mentioned,  we  shall  obtain  light  tints,  witlw 
^  out  employing  much  madder,  but  they  will  not  have  the 
same  intensity  with  those  that  are  procured  by  means  of 
the  same  solution  concentrated,  and  an  equatty  small 
quantity  of  madder. 

The  best  manner  of  obtaining  tints  light  and  vivid  at 
the  same  time,  would  be  to  expoie  the  deep  and  fresb- 
ened  reds  for  a  sufficient  length  of  time  to  the  action  of 

'the 


4S^       ProCiss  far  ebtauiirtg  the  Colour  known  iy 

the  ley  of  oxygeneted  muriate  ef  potasli  or  of  soda,  with 
esreif  of  alkaline  carborate,  to  have  that  degree  of  tint 
that  might  be  reqnired,  but  it  it  very  evident  that  this 
Method  would  be  more  expensive. 

Tn  order  to  have  the  oify  alkaline  solution  of  alumiiie 
dhmjfs  ^nearly  of  the  same  ilep^ee  of  conceiitratioi>,  we 
fffffiil^isiiiploy  an  areometer  to  determine  the  degree  of 
<»toglfa  of  the  causcic  ley,  before  we  employ  it  for  the 
|0oce8S  of  the  f  ohitioa  of  the  alumine;  Tlift  eaustic  ley 
fhouM  be  made  with  the  beA  potash  of  oomoferce  that- 
ceoldbe  procured,  and  we  8boukl'4iote  the  degree  which 
jtiadieated  by  the  arebuneter,  in-order  that  if  we  after* 
^iMds  employed  potash  of  an  inferior  quality,  we  might 
^^able^  by  evoporatioii,  to  bring  the  ley  obtained  to  die 
fe<iuistte  degree  of  strength. 

Caustie  ley  made  wifli  four  parts  of  good  potash  of 
eetnmeiK^e  cannot  contain  much  of  foreign  ^Its.  In  mak- 
ing it  in  the  large  way,  and  after  having  decanted  the  lim- 
pid part  of  if,  it  will  be  necei^ary  tostir  the  matter  that  is 
departed  twice  every  day  for  some' time,  in  order  that 
we  muy  be  able  to  decant  from  it  the  rest  of  the  alkaline 
Uqwor  ^  and  in  order  to  lose  nothing  of  what  is  left  in  the 
deposit,  it  will  be  necessary  to  dihjte  it  with  a  fresb 
cjuantfty  of  water,  which  wc  mijiv  employ  afterwards  for 
Ic\  ing  the  cotton,  which,  hefore  it  is  dyed,  must  be  weH 
purified  and  cleant*d.  As  the  squeezing  out  with  tlie 
bands  might  derange  the  threads  of  the  cotton  or  flaxen 
ska?ns,  and  consequently  wiraken  them,  it  will  be  proper; 
whw>  wc  operate  in  the  large  way,  to  sfj4ieezc  tlicm  out 
by  means  of  a  press. 

With  respect  to  flaxen  thread  which  we  intern!  to  dve 
H^^jne  df'frp  and  permanent  red  colour,  it  will  be  neces- 
sary' previously  to  hieach  and  impregnate  it  at  least  four 

successive 
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successive  tiroes  with  the  oily  alkaline  solution  of  alumimy 
not  only  because  aluminc  and  the  metallic  oxyds  do  not 
adhere  so  readily  to  flax  as  to  cotton,  but  also  because 
these  mineral  substances,  being  coloured,  more  easily 
quit  the  flax  than  the  cotton  in  fresliening. 

As  to  the  dyeing  of.  thread,  of  canton,  and  of  flax,  su^ 
flciently  charged  with  akiinine  by  the  oily  alkaline  soln^ 
tion  of  this  earth,  it  is  necessary  first  to  free  the  skains 
from  all  saline  substance,  as  well  as  from  superfluous  oit, 
by  rinsing  them  a  tong  time  in  very  clean  running  "water, 
after  which  we  must  dispose  them,  without  drying  thedlj 
upon  an  apparatus  which  we  must  invent  ourselves  ac- 
cording to  the  form  of  the  cauldron  in  which  it  is  to'he- 
placed.  In  such  a  manner  tliat  during  tlie  dyeing  we  ma)r  . 
be  able  continually  to  stir  aind  turn  the  skains,  in  order 
that  they  may  seize  the  colouring  particles  in  an  uniVonn 
manner,  and  in  all  their  parts. 

The  bath  is  to  be  composed  of  madder,  to  which  a 
sixth  part  of  pulverized  chalk  is  added,  and  iviiichisdi* 
luted  with  nearly  thirty  or  forty  parts  of  water.  The 
heat  must  not  be  carried  to  a  grciiter  degree  than  that  at 
which  the  hand  cannot  be  held  in  the  bath  without  scaU- 
ing  it,  and  this  degree  mu!?t  be  Tcept  up  nearly  two  hdurs. 
Three  hours  arc  sufficient  for  exhausting  the  maddct;' 
After  the  skains  have  been  taken  out  of  the  bath,  thcjr 
must  be  washed  with  a  large  quantity  of  water  in  order  to 
clear  them,  and  then  subjected  to  the  refreshing  opera- 
tion, which  consists  in  boiling  them  a  sufficient  length  hf 
time  in  water  containing  bran  ificloiied  in  a  jar,  and  add« 
ing  soap  and  alkaline  carbonate,  in  ordei;  to  giro  the  red 
a  rose  or  crimson  tint. 


Acamni 
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dhemmt  of  the  Bridge  which  is  constructing  at  Paris  h» 
tuoeen  the  LouBore  and  the  Hotel  de  Suatre  Nations^  and 
of  the  Experiments  made  to  ascertain  its  Stah'Hty. 

From  the  Bulletin  des  Sciences. 


With  a  Phte. 


Ti 


HE  bridge  of  the  Louvre  will  be  the  first  in  France  io 
which  the  arches  have  been  made  of  iron,  or  rather  of 
cast-iron.  It  is  even  the  first  which  has  been  executed  in 
Europe  according  to  the  system  adopted  in  its  construc- 
tion ;  and  this  system  has  the  advantage  of  greatly  eco- 
pomizing  the  metal,  in  comparison  with  that  used  in  Eng- 
land for  iron  bridges.  In  fact,  in  that  of  Coalbrook  Dale, 
on  the  Severui  constructed  about  twenty-four  years  ago, 
and  which  consists  of  a  single  arch,  100  feet  in  span,  and 
25  feet  wide  between  the  railings,  the  weight  of  metal  that 
has  beeQ  employed  amounts  to  "757,000  lbs. ;  whereas  the 
weight  of  cast  metal  for  the  nine  arches  of  the  bridge  of  the 
Louvre,  will  not  amount  to  600,000  lbs. ;  whilst  its  lengtli 
between  the  abutments,  is  516  feet,  and  its  width  between 
the  railings,  30  feet.  It  is  true  the  English  bridge  serves 
for  carriages  to  pass  over,  whilst  that  of  the  Louvre  is 
intended  only  for  foot-passengers.  However^  it  has  been 
ascertained,  by  the  experiments  which  have  been  made, 
that  by  augmenting  either  the  number  of  ribs,  or  the  di- 
mensions of  the  pieces  of  which  they  are  composed,  it 
wpuld  by  no  means  have  required  so  much  metal,  though 
it  be  five  times  as  long  as  the  Coalbrook  Dale  bridge,  and 
wider  than  it  in  the  proportion  of  100  :  74.  The  bridge 
of  the  Louvre  (See  Plate  XVII.  Figs.  1,  2,  3.)  consists 
of  nine  arches,  and  each  arch  is  formed  of  five  ribs.  (See 
Fig.  1.)  To  each  rib  there  are  two  piUarsyy,  yy,  inv. 
planted  into  beds  of  cast  metal,  fastened  to  the  piers ;  a 
Urge  arch  gg^  g  g^  consistii^  of  two  pieces,  which  join 
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in  the  middle;  two  small  arches  A  A,  hh;  two  spurs  2, 
ij  and  eight  supports^  /.  The  five  ribs  are  joined  toge- 
ther by  braces  aXa  b  c  d,  c  b  a^  and  others  between  these ; 
and  the  upright  bars  ujn  n  op  are  joined  together  by  the 
brace  g  r,  and  the  spurs  s  t  u  .t. 

The  metal  pieces  of  which  this  brid|Te  is  constructed, 

are  cast  near  Touroudo,  in  the  Department  of  the  Orne. 

M.  Dillon  superinf  (»n(led  the  construction  of  this  bridge, 

aud  made  the  exper;ai'jnts  of  which  we  are  about  to  give 

an  account. 

A  rib  of  the  bridge,  taken  at  a  venture,  had  been  fixed 
upon  a  frame  of  wood-work  so  joined  together  in  parts, 
that  it  could  not  sensibly  lengthen  ;  to  it  were  adapted 
cast-iron  beds  similar  to  those  fixed  upon  the  piers,  and 
upright  bars,  with  forked  tops,  in  order  to  prevent  the  rib 
from  deviating  from  it  perpendicularly  during  its  being 
loaded,  and  also  to  support  it  in  case  of  its  breaking,  and 
seven  boxes  suspended  at  the  same  points  where  every  rib 
will  experience  the  pressure  of  a  part  of  the  flooring,  and 
of  the  persons  who  shall  pass  over  the  bridge. 

The  boxes  were  filled  at  the  same  time,  till  they  con- 
tained double  the  weight  which  each  rib  must  bear  under 
the  supposition  m  an  extraordinary  concourse  of  people 
upon  the  bridge ;  and  during  this  operation,  attention  was 
paid  to  the  changes  of  figure  which  took  place  in  the  great 
iixf:\\  g  g  :  it  successively  sunk  at  the  key  or  summit  </, 
and  rose  towards  the  haunches  b  6,  as  every  other  body 
possessed  of  a  slight  degree  of  elasticity  would  have  done, 
iind  it  returned  to  its  former  position  in  proportion  as  the 
load  was  diminished. 

These  experiments  therefore  .{Trove,   1st,  that  the  sys- 

'torn  adopted  has  a  degree  of  solidity  more  than   what  is 

necessary  for  the  purpose  for  which  it  is  intended,  since 

the  ribs  upon  which  the  experiments  were  tried,   resisted 

Vol.  IV. — Second  Series.  N  n  n  a  weight 
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E  weight  twice  as  great  as  that  which  they  were  required 
to  bear,  though  deprived  of  the  increase  of  resistance 
which  they  will  require  from  the  flooring,  according  to 
the  manner  in  which  it  will  be  connected  with  them; 
2d 9  that  the  cast  metal,  though  sufficiently  soft  to  be  co- 
graved  upon  and  pierced  cold,  in  order  to  obtain  a  regu* 
lar  and  solid  combination  of  the  parts,  has  yet  si|fficieDt 
tenacity  not  sensibly  to  change  its  figure,  nor  to  dis^ 
the  symmetry  of  the  forms. 


Account  of  an  mprcvcd  Machine  for  ^tarnpirtg  Ores. 

By  M.   DUHAMEL. 

With  an  Engraving. 
From  the  Journal  des  Mines. 

vV  IIOEVER  has  considertsd  pn  the  manufacturing  of 
ores  cannot  be  ignorant  of  the  advantages  which  result 
from  btamping  stony  substances,  in  which  thqse  minerals 
are  found  to  exist.  The  machines  employed  in  this  ope- 
ration have  been  in  use  a  great  length  of  time  ;  they  have 
been  successively  brought  nearer  to  perfection,  and  are 
still  susceptible  of  improvement.  * 

^lessrs.  Daubisson  and  Lefroy  have  made  some  valuable 
j-emarks  on  this  subject  in  former  parts  of  this  work.  The 
principal  object  of  the  latter  engineer  is  tomakeVnown 
the  form  and  disposition  of  the  cams  fixed  on  the  axis  of 
the  wheel,  in  order  to  raise  the  stampers  vertical] v,  with-» 
put  pusliing  them  from,  or  drawing  them  towards,  the 
axis  uf  the  wheel'  the  least  possible,  with  a  view  to  di- 
niiuish  their  friction  agiiinst  the  guides;  a  friction  which 
}/'.ss.:i)b  the  power,  wears  Lhe  stdimjiers  and  the  blocks  be- 
tween 
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iween  which  they  play,   and  produces  a  considerable 
shaking  and  unsteadiness  throughout  the  whole  machine. 

M.  Lefroy  was  well  alware  that  it  would  be  iinpossil>le 
-fo  avoid  entirely  the  friction  in  question,  while  the  cams 
on  the  axis  of  the  wheel  were  left  to  act  immediately 
under  the  arms  of  the  stampers. 

All  the  world  allows  that  it  is  essential  that  the  stam- 
pers should  be  raised  by  their  centre  of  gravity,  which 
will  be  the  case  in  es:ecuting  that  wbibh  I  am  about 
to  describe. 

The  following  is  a  new  method  which  I  think  will  ac- 
complish the  desired  object,  and  give  action  to  the  stamp- 
ers without  diverting  them  from  their  vertical  situation; 
without  producing  shocks  to  the  carpentry,  or  frictioit 
against  the  guides.     It  offers  t\yo  other  advantages. 

First,  the  facility  of  enabling  one  to  place  the  trough 
or  battery  of  the  stampers  at  a  certain  distance  from 
the  axis  of  the  wheel,  which  will  give  room  iot  the  work- 
men, and  for  more  conveniently  placing  the  necessary 
ntensils. 

Secondly,,  the  stamping-trough  may  be  placed  higher, 
so  that  the  emptying  of  the  water  and  the  pounded  mine- 
rals may  be  performed  on  a  floor  raised  above  the  axis  of 
the  wheel.  One  may  even  fix  tliis  trough  in  such  a  way,' 
that  the  upper  part  of  it  shall  be  on  a  level  with  the  bot- 
fom  of  the  canal  which  brings  the  water  upon  the  wlieel. 
By  this  means  we  have  the  advantage  of  its  whole  fall, 
which  would'  facilitate  the  making  of  canals  and  laby- 
rinths where  the  pounded  mmerals  might  be  deposited.' 
This  matter  is  of  t!ie  more  importance  since  Me  fre- 
quently experience  the  want  of  room  to  place  a  sufficient 
quantity  of  ciiiterns,  to  receive  the  sands  and  the  vessels 
filled  with  the  metallic  matters,  of  which  a  considerable 
Qart  by  carrying  to  a  distance  is  lost.      ^ 

Nn n  2-  T^ 
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To  remedy  these  defects,  I  propose  the  mode  of  eon* 
struction  represented  in  the  plate. 

Hkference  to  Fig.  6,  Plate  XVI,  . 
A  A,  section  of  the  stamping  trough  or  battery. 
B,  one  of  the  stani[>ers. 

C  C,  guides  to  retain  the  stampers  in  a  vertical  po- 
sition. 

D,  beam  which  by  means  of  the  chain  L  raises  the 
stamper. 

E,  an  iron-rod  divided  at  the  lowor  ei^d  to  form  a  stir- 
rup (T)  to  roccivL*  the  <*,aini>  I^\ 

i\  cams  to  raise  th(  stunpers,  fastened  to  the  axis  of 
the  M'heel,  the  circumference  of  Avhich  is  marked  in 
dotted  lines. 

G  G,  two  brass  rollers  which  keep  the  stirrup  in  its 
vertical  position.  , 

IT,  one  of  tliesc  rollers  seen  lengthwise. 

It  will  be  perceived  that  by  means  of  these  rollers,  the 
stirrup  cannot  be  drawn  towards,  nor  pushed  from  the 
cams,  and  that  it  is  retained  to  its  sides  by  the  shoulders 
of  the  rollers. 

Ohsoxations, 

If  tlie  cams  are  of  iron,  it  will  be  necessary  to  line  the 
lower  part  c^f  the  stirrup  M  with  a  plate  of  brass,  which 
will  lessen  the  friction,  or  what  is  still  better,  fix  a  roller 
oi'  that  metal  across  the  stirrup,  as  seen  at  K.  In  this 
c:ise  a  little  more  length  nuist  be  allowed  to  the  stirrup. 

When  a  longer  or  a  shorter  stroke  is  required  to  ho 
made  by  the  stamper,  it  is  only  necessary  to  fix  the  pivot 
which  sustains  the  iron  rod  K  into  the  upper  or  lower 
hole  marked  on  the  top  of  tlw  rod. 

In 
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In  order  that  the  weight  of  tfie  rod  shall  not  diministi ' 
the  force  of  the  stamper,  it  is  essential  that  the  weight  of 
the  sector  of  the  beam  D  shall  be  sufficient  to  keep  the 
rod  in  equilibrium.  One  may,  according  to  circum- 
stances, place  the  centre  of  motion  of  the  beam  nearer  to 
the  rod  E,  so  as  to  obtain  this  equilibrium.  It  must  be 
observed,  however,  tliat  in  this  case  the  impulse  which 
will  be  given  to  the  beam,  by  the  fall  of  the  stamper, 
may  raise  the  stirrup  too  high  to  be  seized  by  the  cams  ia 
its  most  convenient  position.  This  inconvenience  may 
notwithstanding  be  avoided,  by  fixing  a  flexible  pole  (as 
sliewn  at  P)  above  the  beam,  against  which  it  will  strike^ 
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(Antlunfic  Communiaif ions  for  tills  DfpartmnU  of  our  Work  tvlll  l-p 
thiiuhfulhj  rcreived.J 

The  Co'W'-Poxy  a  Preventive  of  the  Rot  in  Sheep^ 

X  HK  benefitv  oftiie  cow-pox  to  the  humari.species  are 
no  loiig'ir  ciilled  in  question  ;  tbey  are  universally  ac- 
kp.o\vlc{!.:e.l,  wliile  the  examples  of  the  real  advantages  of 
vaccination  in  i»hoc|),  attest  its  efficacy  in  preserving 
them  from  the  destructive  disease  the  rot. 

An  experiment  of  this  kind  was  lately  made  near  Lyons, 
on  the  domain  of  M.  Klan<Ires  d'Espinay,"  who  possessed 
two  flocks  which  were  kept  separate,  one  of  Merinos  and  - 
the  other  of  the  ordinary  French  breed.     That  gentlct; - 
man   resolved   to  try  the  effect   of  vaccination  in  pre- 
serving his  fine-woolled  sheep  from  tlie  ravages  of^  the 
scab  which  prevailed  in  his   neighbourhood,  and  had  al-  . 
ready  extended  its  pernicious  influence  to  his  fleck  of  tlie.  ;:^ 

comiopiji    • 


462    Inidligenee  rdatmg  to  Arts^  Afamffaciures,  i(t. 

common  breed.  In  this  pressing  danger  he  appUed  ta 
the  Veterinary  School  at  Lyons,  for  intelligent  pupils  to 
inoculate  bis  sheep  of  the  pure  breed  with  vaccine  mat- 
ter. The  whole  flock  of  Merinos  was  accordingly  sub- 
mitted to  vaccination,  which  produced  its  eflfect  in  tbef 
usual  time,  and  preserved  the  flock  in  tiie  midst  of  the' 
contagion  without  any  other  precaution. 

Not  satisfied  with  this  result,  M<  d^pinay  placed 
forty  of  the  sheep  which  had  undergone  the  operation 
among  the  .infected  flock  ;  but,  though  thus  subjected  to 
th&  influence  of  the  disease,  they  withstood  its  attacks, 
while  not  one  of  those  which  had  not  been  vaccii^ated 
escaped. 

Use  of  Garlic  against  Moles. 

Moles  arc  such  enemies  to  the  smell  of  garlic,  that,  in 
order  to  get  rid  of  these  troublesome  and  destructive 
guests,  it  is  sufficient  to  introduce  a  few  heads  of  garlic 
into  their  subterraneous  walks.  It  is  likewise  emplojed 
with  success  against  grubs  and  snails. 

New  Preparation  of  Vinegar. 

Take  a  cask  made  of  oak,  of  a  size  proportioned  to 
the  quantity  of  vinegar  required  ;  this  cask  must  have  a 
bung  about  an  inch  and  a  half  from  the  bottom,  for  the 
purpose  of  drawing  off  the  liquor,  but  it  must  be  set  on 
one  end  to  perform  the  operation.  Rain  or  river  water 
only  can  l)'j  used  for  this  preparation  ;  a  quantity  of  either 
must  be  put  into  the  cask  equal  to  the  quantity  of  vinegar 
required. 

To  thirteeix  quarts  of  water  add  half  a  pint  of  brandy, 
four  ounces  of  tartar  of  wine,  12  ounces  of  sugar,  and 
six  of  yeast.  Reduce  the  tartar  and  sugar  to  powder, 
di,sso)ve  it  ia  warm  rain-water,  adding  the  yeast,  so  as  to 

form. 
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^orm  a  thick  solution,  which,  being  mixed  with  the 
brandy,  mu^  be  poured  into  the  cask,  and  the  latter  must 
jbe  placed  in  a  warm  situation  for  about  six  weeks. 

Before  the  cask  is  bunged  up,  the  water,  and  other  in- 
gredients contained  in  it,  should  be  shaken  together,  to 
mix  them  as  much  as  possible.  Half  an  hour  is  sufficient 
^o  render  the  mixture  complete,  after  which  it  must  be 
left  in  repose  for  the  time  specified.  This  vinegar,  when 
^rawn  off  into  bottles  and  well  corked,  will  keep  a  long 
time,  and  is  not  inferior  to  any  viuegar  hitherto  known. 

New  Substitute  /qr  Coffee. 

M.  Dieudonn^  has  discovered^  substitute  for  coflee,  in 
a  substance  which  has  hitherto  been  thrown  away  in  great 
quantities,  as  of  no  use  :  this  is  the  seed  of  gooseberries, 
after  the  expression  of  the  juice;  these  are  washed  and 
dried,  and  afterwards  roasted.  When. they  come  to  be 
ground  they  have  almost  the  exact  smell  of  coffee,  and 
are  excellent  when  taken  in  the  same  way.  Some  of  these 
seeds,  kept  six  weeks  by  M.  Dieudonn^,  still  retained  the 
$mell  of  coffee.  By  mixing  them  with  an  equal  part  of 
real  coffee,  a  liquor  is  produced,  the  taste  of  which  does 
pot  differ  at  all  from  that  of  ordinary  coffee. 

Disfooery  of  a  new  Species  of  Wheat. 

M.  de  la  Haye  has  announced  that  he  discovered,  during 
his  travels,  a  species  of  wheat,  a  single  grain  of  which  in 
good  earth  produces  a  trunk  with  twelve  to  eighteen 
shoots*  Each  branch  or  shoot  has  a  bunch,  composed  of 
ten  or  twelve  ears,  each  ear  containing  from  ten  to  twelve 
grains.  M.  de  la  Haye  has  made  the  Minister  of  the  In- 
terior  acquainted  wit!i  this  discovery,  and  great  advan* 
tage  is  expected  to  be  derived  from  its  cultivation^ 

Method 
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Method  of  purifying  conniptcd  JVater, 

M.  Deyeux  Jately  made,  at  the  School  of  Medicine,  a 
public  experiment  Qn  his  filtres  for  clarifying  and  purify- 
ing water.  A  Tessel  was  brought  him  containing  water 
taken  chj=.  of  the  kennel,  and  another  filled  from  a  tub  in 
which  carcases  had  been  immersed  upwards  of  three  \^c^eks. 
Having  poured  them  upon  his  fdtrcs,  the  water  ran  o/f  in 
a  few  minutes  pcrfccdy  clear,  limpid,  without  taste  or 
smell," equally  bright  and  inviting  as  ii*  it  had  distilled 
from  the  rocks. 

The  filtrc  used  by  M.  Deyeux  was  only  a  large  tin 
funnel,  containing  at  the  bottom  a  few  pieces  of  glass, 
intended  mercl\'  to  support  and  prevent  the  pij^e  of  the 
funnel  from  being  choked  by  the  small  pieces  of  charcoal 
with  which  it  was  about  two  thirds  filled.  The  charcoal 
was  broken  into  small  jjieces  of  about  two  lines,  or  five 
cubic  millimetres  ;  it  might  even  be  broken  still  smaller, 
provided  it  was  not  reduced  to  powder,  whicii  mi<rht 
eiisily  be  prevented  by  passing  it  through  a  sieve.  The 
other  third  part  of  the  funnel  was  intended  for  the  recep- 
tion  of  the  water. 
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jL  MOMAs  PtOWNTRFE,  of  Gnat  Surry-road,  in  tlio  nn- 
rish'of  Chribt  Church,  in  the  cour.ty  of  Surrv,   Kni^iiic- 
maker  ;  for  a  machine  on  an  improved  con^lrnction,  for 
agitating';  ;in3  si'parating  certain  mixtures. 
Dated  March  2i,   ISO-l-. . 
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